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EXOCYCLIC N-SUBSTITUTED HETEROCYCLIC ANALOGS FOR 
THE TREATMENT OF SCHIZOPHRENIA 

BACKGROUND OF THE INVENTION 

This invention relates to N-substituted piperidine and piperazine 
derivatives, pharmaceutical compositions containing them and their use for 
the treatment of schizophrenia and other central nervous system (CNS) 
disorders. 

The N-substituted piperidine and piperazine derivatives of this 
invention exhibit activity as antagonists of dopamine D2 receptors and of 
serotonin 2A (5HT2A) receptors. 

Other heterocyclic piperazine derivatives that are useful for the 
treatment of schizophrenia are referred to in United States patent 
5.350,747, which issued on September 27, 1994, and in United States 
patent 6,127.357, which issued on October 3, 2000. These patents are 
Incorporated herein by reference in their entirety. 

Other piperazine and piperidine derivatives that have been stated to 
be useful as antipsychotic agents are those referred to in POT patent 
publication WO 93/04684, which published on March 18, 1993, and 
European patent application EP 402644A, which was published on 
December 19, 1990. These patent applications are incorporated herein by 
reference in their entirety. 



EXPRESS MAIL NO: EF220716648US 
DOCKET NO. PC25858 
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SUMMARY OF THE INVENTION 



The present invention relates to compounds of the formula 1 



5 wherein U is sulfur, oxygen, SO, SO2, CH2 or NR^; 

V is nitrogen or carbon; 
Z is nitrogen or carbon; 

A is .(CH2)mCH2-; -{CH2)mO-; -(CH2)mNR^-: or .(CH2)mC(R^R®)- 
wherein R^ and R® can independently be (C1-C4) all<yl optionally 
10 substituted with from one to three fluorine atoms, (C1-C4) alkoxy optionally 
substituted with from one to three fluorine atoms, hydroxy, aminoalkyi or 
R^ and R^ can together fomri a carbonyl, and wherein m is an integer from 
one to four; 

R'' and R^ are independently selected from hydrogen, (C1-C4) alkyi 
IS optionally substituted with from one to three fluorine atoms, (C1-C4) alkoxy 
optionally substituted with from one to three fluorine atoms, halogen, nitro, 
cyano, amino, (01-04) alkylamino and di-(0i-04) alkylamino; 

R^ and R"^ are independently selected from hydrogen, (O1-O4) alkyI 
optionally substituted with from one to three fluorine atoms or (O1-O4) 
20 alkoxy optionally substituted with from one to three fluorine atoms; 

or, when U is NR^, one of R^ and R^ can form, together with the 
carbon to which it is attached, and together with R^ and the nitrogen to 
which it is attached, a heterocyclic ring containing from 4 to 7 ring 
members of which from 1 to 3 ring members can be heteroatoms selected 
25 from nitrogen, oxygen and sulfur, and of which the remaining ring 



members are carbon, with the proviso that when forms a ring with one 
of and R^, the other of R^ and R^ is absent. 

X is (CH2)o wherein m is an integer from zero to three, with the 
proviso that when W is absent, m must be greater than or equal to 2; 
5 . W is (CH2)p wherein p is an integer from zero to three, with the 

proviso that when X is absent, p is greater than or equal to 2; 

R^ and R® are selected, independently, from halo (e.g., chloro, 
fluoro, bromo or lodo), R^ and -OR^ 

or R^, when attached to a carbon adjacent to one of the carbon 
10 atoms shared by both the phenyl ring to which R^ is attached and the ring 
containing W, N and X forms, together with a carbon atom of X or a carbon 
atom of W, a saturated carbocyclic ring containing from three to six carbon 
atoms; 

R^ is selected from phenyl, phenoxy and phenylamino, wherein the 
15 phenyl moieties of said phenyl, phenoxy and phenylamino are optionally 
substituted with from 1-3 substituents independently selected from halo. 
(CrCa) alkyl optionally substituted with from 1 to 3 fluorine atoms, (C1-C3) 
alkoxy optionally substituted with from 1 to 3 fluorine atoms, nitro, cyano, 
amino, and {C1-C3) alkylamino; or 
20 R® is a pyrrolidine, piperidine or morpholine ring wherein the point of 

attachment to D, T or E is the ring nitrogen, and wherein said pyrrolidine, 
piperidine or morpholine ring can be optionally substituted with one or two 
substituents selected, independently, from methyl and amino; or 

R® is (Ci-Ce) straight or branched alkyl or (Ca-Ce) cycloalkyi, 
25 wherein said straight, branched and cyclic alkyl moieties can be optionally, 
substituted with from one to three halo atoms, (C1-C4) alkoxy optionally 
substituted with from one to three fluorine atoms; or 

R® is halogen, nitro, cyano, amino, (C1-C4) alkylamino, di-(Ci-C4) 
alkylamino or OR\ wherein the alkyl moieties of (CrC4) alkylamino and di- 
30 (C1-C4) alkylamino can be optionally substituted with an amino group; 
E is -C(0)-, -S(0)- or -SO2-; 
Tis-C(O)-, -CO2S 

L is -(CH2)n wherein n is an integer from 0-3; 
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D is -(CH2)n wherein n is an integer from 1-3, or NR^°; 

R^^ is liydrogen or straight or branched (C1-C3) alkyi; 

and the pharmaceutically acceptable salts of such compounds. 

Preferred compounds of the invention include compounds of the 
5 formula 1 wherein Z is nitrogen. 

Other preferred compounds of the invention include compounds of 
the formula 1 wherein A Is ethylene. 

Other preferred compounds of the invention include compounds of 
the formula 1 wherein is chloro or methyl. 
10 Other preferred compounds of the invention include compounds of 

the formula 1 wherein X is absent. 

Other preferred compounds of the invention include compounds of 
the formula 1 wherein W is ethylene or propylene. 

Other preferred compounds of the invention include compounds of 
15 the formula 1 wherein M is C{0)R^ and R^ is (Ci C4)alkyl. 

Other embodiments of this invention include compounds of the 
formula 1 wherein U is sulfur and V is nitrogen. 

Other embodiments of this invention include compounds of the 
formula 1 wherein M is ER^, E is -C(0)- and R® is optionally substituted 
20 phenyl or optionally substituted phenoxy. 

Other embodiments of this invention include compounds of the 
formula 1 wherein M is TDR^ T is -C(0)- and R® Is optionally substituted 
phenyl or optionally substituted phenoxy. 

Examples of specific preferred embodiments of this invention 
25 include the following compounds and their pharmaceutically acceptable 
salts: 

1-{5-[2-(4-Benzo[d]isothia2ol-3-yl-pipera2in-1-yl)-ethyl]-6-chloro-3,3- 
dimethyl-2,3-dihydro-indol-1-yl}-ethanone; 

1-{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyl]-6-chloro-3,3- 
30 dimethyl-2,3-dihydro-indol-1-yl}"ethanone; 

1-{7-[2-(4-Benzo[d]isothiazol-3-.yl-piperazln-1-yl)-ethyl]-2,3.4.5- 
tetrahydro-benzo[b]azepin-1-yl}-ethanone; 
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1 -{7-[2-(4-Benzo[d]isoxa2ol-3-yl-piperazin-1 -yl)-ethyl]-2,3,4,5- 
tetrahydrc)-benzo[bla2epin-1 -yI}-ethanone; 

1 -{6-[2"(4-Benzd[d]isoxazol-3-yl-piperazin-1 -y I )-ethyl]-7-chloro-4,4- 
d!methyl-3,4-dihydro-2H-quinolin-1 -yl}-ethanone;' 
5 1 -{7-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1 -yl)-ethyll-5,5-dimethyl- 

2,3,4.5-tetrahydro-benzoEb]azepin-1 -yl}-ethanone; 

1-{6-[2"(4-Benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyll-7-chloro-4,4- 
dimethyl-3,4-dihydro-2H-quinolln-1 -yl}-2-methyl-propan-1 -one; 

{7-[2-(4-*Benzo[d]isoxazol-3-yl--piperazln-1-yl)-ethyl]-5,5-dlmethyl- 
10 2,3,4,5-tetrahydro-benzp[b]azepin-1-yl}-{4-fluoro-phenyl)-methanone; 

1-{7-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1-yl)"ethyl]-5,5-dimethyl- 
2,3,4,5-tetrahydro-benzo[b]azepin-1 -yl}-propan-1 -one; 

{6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,4-dihydro- 
2H-quinolin-1-yl}-(4-fluoro-phenyl)-methanone; 
1 5 {6-t2-(4-Benzo[d]isoxazol-3-yl-piperazin-1 «-yl)-ethyl]-3,4-dlhydro-2H- 

quinolirl-1 -yl}-(4-fluoro-phenyl)-methanone; 

1 -(7-{2-[4-(5-Fluoro-benzo[dllsothiazol-3-yl)-piperazin-1 -yl]-ethyl}- 
2,3,4,5-tetrahydro-benzo[b]azepih-1-yI)-ethanone; 

1 -{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1 -yl)-ethyl]-1 ,3-dihydrio- 
20 isoindol-2-yl}-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazoI-3-yl-piperazin-1-yl)-ethyl]-1,3-dihydro- 
isoihdol-2-yl}-ethanone; 

1-(7-{2-[4-(7-FlUoro-benzoid]isothiazol-3-yl)-piperazin-1-yl]-ethyl}- 
2,3,4,5-tetrahydro-ben20[b]azepin-1"y!)-ethanone; 
25 . 1 -{7-[2-(4-Benzotd]isothiazol-3-yl-pipera2in-1 -yl)-ethyl]-2,3,4,5- 

tetrahydro-benzo[b]azepin-1 -yl}-propan-1 -one; 

1 -{7-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyl]-2,3,4,5- 
tetrahydr6-benzo[b]azepin-1-yl}-2-methyl-propan-1-one; 

{6-[2-(4-Benzo[d]isothia2ol-37yl-piperazin-1-yl)-ethyl]-3,4-dihydro- 
30 * 2H-quinolin-1-yl}-(4-fluoro-phenyl)-methanone; 

{6-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyl]-3,4-dihydro-2H- 
qulnolin-1-yl}-(4-fluoro-phenyl)-methanone; 
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1 -{5-[2-(4-Benzo[cl]isoxazoI-3-yl-piperazin-1 -yl)-ethyl]-1 ,3-dihydro- 
isoindol-2-yl}-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-plperazin-1-yl)-ethyl]-1,3-dihydra 
isoindol-2-yl}-ethanone; 
5 1 -{5-[3-(4-Benzo[d]isothiazol-3-yl-plperazin-1 -yl)-propyl]-3,3-diethyl- 

2,3-dihydro-indo!-1 -yl}-ethanone; 

1-{5-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-6-chloro- 
2,3-dihydro-indol-1 -yl}-ethanone; 

1 -{5-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-propyl]-6-chloro- 
10 2,3-dihydro-indol-1-yl}-ethanone; 

1 -{5-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-propyl]-6-chIoro- 

3.3- dlmethyl-2,3-dlhydro-indoI-1-yl}-ethanone; 

1-{6-t3-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-3,3- 
dimethyl-3,4-dihydr6-2H-quinolin-1-yl}-ethanone; 
15 1 -{6-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-propyl]-7-fluoro- 

4.4- dlmethyl-3p4-dihydro-2H--quinolin-1-yl}-ethanohe; 

1^{5-[3-(4-BenzoId]isothiazol-3-yl-piperazin-1-yl)-propyl]-3,3-' 
dimethyl-2,3-dihydroHndoH-yl}-ethanone; 

1 -{6-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-propyl]-4,4- 
20 dinlethyl-3,4-dihydro-2H-quinolin-1 -yl}-ethanone; 

1 -(7-{2-[4-(7-Fluoro-benzo[d]isothiazol-3-yl)-piperazln-1 -yl]-ethyl}- 
2,3,4,5-tetrahydro-benzo[b]a2epin-1-yl)-ethanone; 

6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-7-chlorch4,4,8- 
trimethyl-1,2,3,4-tetrahydro-quinoline; 
25 1 -{7-[2-(4-Benzo[dlisothiazol-3-yl-piperazin-1 -yl)-ethyl]-3.4-dihydro- 

1H-isoquinolin"2-yl}-2,2,2-trifluoro-ethanone; 

{6-[2-(4-Ben20[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-7-chloro-4 
trimethyl-3,4-dihydro-2H-quinolin--1-yI}-cyclopropyl-rnethanone; 

1-{6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-7-chIoro- 
30 4,4,8-trinriethyl--3,4-dihydro-2H-quinolin-1-yl}-ethahone; 

1-{6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-7-chloro- 
4,4,8-trimethyl-3.4-dihydro-2H-quinolin-1-yl}-propan-1-one; 
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{5-[2-(4-Benzo[d]isothia2ol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimeth^ 
2,3-dihydro-indol-1-ylH4-fluoro-phenyl)-methanone; 

H5-[2-{4-Benzo[d]isothiazol-3-yl-pipera2in-1-yl)-ethyl]-3,3-dimeth^ 
2,3-dihydro-indol-1-yl}-2-(3-methoxy-phenyl)-ethanone; 
5 1 -{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyl]-3,3-dimethyl- 

2,3-dihydro-indol-1 -yl}-2-thiophen-2-yl-ethanone; 

1 "{5-[2-(4-Benzo[d]isothlazol-3-yl-piperazin-1 -yl)-ethyl]-3,3-dim 
2,3-dihydro-indol-1 -yl}-2-phenoxy-propan-1 -one; 

{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl- 
10 2,3-dihydro-indol-1-yl}-(2,5-dimethyl-2H-pyra2:ol-3-yl)^iTiethanone; 

1 -{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1 -yl}-butan-1 -one; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-plperazin-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1 -yl}-2-methyl-propan-1 -one; 
15 {5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1-yl}-m-tolyl-methanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yI)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1-yl}-2-(4-chloro-phenoxy)-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazln-1-yl)-ethyl]-3,3-dimethyI- 
20 2,3-dihydro-indol-1 -yl}-3-phenyl-propan-1 -one; 

1-{5-[2-(4-Benzo[d]lsothiazol-3-yl-piperazin-1-yl)-ethyll-3,3-dimethy^ 
2,3-dihydro-indol-1-yl}-2-(3,4-dimethoxy-phenyl)-ethanone; 

1-{5-[2-(4-Benzo[d]Isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1-yl}-2-(4-chloro-phenyl)-ethanone; 
25 {5-[2-(4-Benzo[d]lsothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyN 
2,3-dihydro-indol-1-yl}-(4-methoxy-phenyl)-methanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indoI-1 -yl}-2-phenyl-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazoI-3-yl-pipera2in-1-yl)-ethyl]-3,3-dimethyl- 
30 2,3-dihydro-indoM-yl}-2-(2,5-dimethoxy-phenyl)-ethanone;- 

5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indole-1-carboxyliG acid phenyl ester; 



{5-[2-{4-Ben2o[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indoH-ylHuran-2-yl-methanone; 

1 ^5-[2-(4-Benzo[d]isothiazol-3-yl-plperazin-1 -yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1 -yl}-3-methyl-butan-1 -one; 

{5-[2-(4-Benzo[d]isothiazol-3-yl-plperazin-1-yl)-ethyl]-3.3-dimeth^^ 
2,3-dihydro-indol-1-yl}-cyclopentyl-methanone; 

1 -{5-[2-(4-Benzo[d]isothia20l-3-yl-piperazin-1 -yl)-ethyl]-3,3^ 
2,3-dihydro-indoH -yl}-2-benzyloxy-ethanone; ^ 

{5-[2-(4-Benzo[dlisothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimet 

2,3-dihydro-indol-1-yl}-phenyl-methanone; 

1 ~{5-[2-(4-BenzoId]isothlazol-3-yl-piperazin-1 -yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1 -yl}-2-cyclopentyl-ethanone; 

6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyll-4.43-trimeth 
1 ,2,3,4-tetrahydro-quinoline; 

1 -{6-[2-(4-Benzo[dlisothiazot-3-yl-piperazin-1 -yl)-ethylH,4,8- 
trimethyl-3,4-dihydro-2H-quinolin-1-yl}-ethanone; 

i.{5.[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-6-chloro-2,3^ 

dihydro-indol-1 -yl}-ethanone; 

1 -{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyll-6-chloro-2,^ 
dihydro-indol-1 -yl}-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyll-6-chloro-2,3- 
dihydro-indol-1 -yl}-ethanone; 

1 -{5-[2-(4-BenzQ[d]isotiiiazol-3-yl-piperazin-1 -yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1-yl}-etlianone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yi-piperazin-1-yl)-ethyl]-6-chloro-2,3- 
diliydro-indol-1 -yl}-propan-1 -one; 

. 1 -{5-[2-(4-Ben2o[d]isotliiazol-3-yl-piperazin-1 -yl)-ethyl]-6-chloro-2,3- 
dihydro-indol-1 -yl}-butan-1 -one; 

1-{5-[2-(4-Benzo[d]isotliiazol-3-yl-piperazin-1-yl)-etliyl]-6-chioro-2,3- 
dihydro-indol-1 -yl}-2-methyl-propan-1 -one; 

1-{5-[2-(4-Benzo[d]isotliiazol-3-yl-piperazin-1-yl)-etliyI]-6-chloro-2,3- 
dihydro-indol-1 -yl}-pentan-1 -one; 



1.{5-[2-(4-Benzo[dlisothiazol-3-yl-piperazin-1-yl)-ethyl]-6-chloro-2,3- 

dihydro-indol-1 -yl}-3-methyl-butan-1 -one; 

{5-[2-(4-Benzo[d]isothia2ol-3-yl-plperazin-1-yl)-ethyl]-6-chto 

dihydro-indol-l-yl}-cyclopentyl-fnethanone; 
5 {5-[2-(4-Benzo[dlisothlazol-3-yl-piperazin-1-yl)-ethyll-6-chloro-2^ 

dihydro-Indol-1 -yl}-cyclohexyl-methanone; 

3-{4-[2-(6-Chloro-1 -methanesulfonyl-2,3-dihydro-1 H-indol-5-yl)- 
ethyl]-piperazin-1-yl}-benzo[d]isothiazole; 

1.{5-[2.(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyI]-2,3-dihydro- 

10 indol-1 -yl}-ethanone; 

1 -{5-[2-(4-Benzo[dllsothiazol-3-yl-piperazin-1 -yl)-ethyl]-2,3-d 

indol-1 -yl}-propan-1 -one; 

1-.{5-[2-(4-Benzo[d]isothiazoI-3-yl-piperazin-1-yl)-ethyll-2,3-dihydro- 

indoM -yl}-butari-1 -one; 
15 1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyll-2,3-dihydro^ 
indol-1 -yl}-2-methyl-propan-1 -one; 

{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazih-1-yl)-ethyl]-2,3-dihydro- 
indol-1-yl}-cyclopropyl-methanone; 

1 ^{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin- 1 -yl)-ethyl]-2,3-dihydro- 
20 indol-1 -yl}-pentan-1 -one; 

1-{5-[2-{4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
lndoI-1 -yl}-3-methyl-butan-1 -one; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2.3-dihydro- 
indol-1 -yl}-2,2-dimethyl-propan-1 -one; 
25 {5-[2-(4-Benzo[d]isothiazol-3-yI-piperazin-1-yl)-ethyll-2,3-dihydro- 
indol-1-yl}-cyclopentyl-methanone; 

{5-[2-{4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indol-1-yl}-cyclohexyl-methanone; 

{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
30 Indol-1 -yl}-phenyl-methanone; 

3.{4-[2-(l -Methanesulfonyl-2,3-dihydro-1 H-indol-5-yl)-ethyl]- 
piperazin-1-yl}-benzo[d]isothiazoIe; 
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1-{5-[2-(4-Benzo[d]lsothiazol-3-yl-piperazin-1-yl)-ethyl]-6-chloro-2.^^ 

dlhydro-indoI-1 -yl}"ethanone; 

1-(6-Chloro-542-[4-(6-fluoro-benzo[dlisothiazol-3-yl)-piperazin-1-^^ 

ethyl}-2,3-dihydro-indol-1-yl)-ethanone; 

1 -(6-Chloro-5-{2-[4-(5-methoxy-benzo[dlisothiazol-3-yl)-piperazin-1 - 

yl]-ethyl}-2.3-dihydro-indoI-1 -yl)-ethanone; 

1-(6-Chloro-5-{2-[4-(7-fluoro-benzo[d]isothiazol-3-yl)-piperazln-1-yll-. 
ethyl}-2,3-dihydro-lndol-1-yl)-ethanone; 

1 -(6-Chloro-5-{2-[4-(7-nfiethoxy-benzo[d]isothiazol-3-yl)-piperazin-1 - 
yll-ethyl}-2,3-dihydro-indol-1-yl)-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperidin-1-yl)-ethyl]-6-chloro-2.3- 
dihydro-indol-1 -yl}^ethanone; 

1-(6-Chloro-5-{2-[4-(5-fluoro-benzo[d]isothiazol-3-yl)-piperazin-1-yl]- 
ethyl}-2,3-dihydro-lndol-1 -yl)-ethanone; 

1-(6-Chloro-5-{2-[4-(6-fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yl]- 
ethyl}-2,3-dlhydro-indoH-yl)-ethanone; 

1.{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyl]-6-chloro-2,3- 
dihydro-indol-1 -yl}-ethanone; 

1-(6-Chloro-5-{2-[4-(5-fluoix)-benzo[d]isoxazol-3-yl)-piperazin-1-yl]- 
ethyl}-2,3-dihydro-indol-1-yl)-ethanone; 

1-(6-Chloro-5-{2-[4-(5-chloro-benzo[d]isoxazol-3-yl)-piperazin-1-yll- 
ethyl}-2,3-dihydro-indol-1 -yl)-ethanone; 

1-(6-Chloro-5-{2-[4-(6-fluoro-benzo[d]isoxazol-3-yl)-piperazin-1-yl]- 
ethyl}-2,3-dihydro-indol-1-yl)-ethanone; 

1-(6-Chloro-5-{2-[4-(6-methyl-benzo[d]isoxazol-3-yl)-piperazin-1-yl^ 
ethyl}-2,3-dihydro-indol-1-yl)-ethanone; 

1-(6-ChIoro-5-{2-[4-(7-methyl-benzo[d]lsoxazol-3-yl)-plperazin-1-yl]- 
ethyl}-2,3-dlhydro-lndol-1-yl)-ethanone; 

1-{5-[2-(4-Benzo[blthiophen-3-yl-piperazin-1-yl)-ethyl]-6-chloro-2.3- 
dihydro-indol-1 -yl}-ethanone; 

1-(6-Chloro-5-{2-[4-(1H-indazol-3-yl)-piperazin-1-yl]-ethylh^^ 
dihydro-ihdol-1 -yl)-ethanone; 
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1-(5-{2-[4-(6-Fluoro-benzo[d]isothia2ol-3-yI)-pipera2in-1-yq-ethyl}- 
2,3-dihydro-indol-1 -yl)-ethanone; 

1 -(5-{2-[4-{5-Methoxy-benzo[dlisothiazol-3-yl)-piperazin-1 -yl^ethyl^ 
2,3-dihydro-indol-1-yl)-ethanone; 

1-(5-{2-[4-(7-Fluoro-benzo[d]isothiazol-3-yl)-piperazin-1-yl]-ethyl}- 
2,3-dihydro-indol-1 -yl)-ethanone; 

1-(5-{2-[4-(7-Methoxy-benzo[d]isothiazol-3-yl)-piperazin-1"yl]-ethy^ 
2,3-dihydro-indol-1 -yI)-ethanone; 

1-(5-{2-[4"(5-Fluoro-benzo[d]isothiazol-3-yl)-pipera2in-1-yl]-ethyl}- 
2,3-dihydroHndol-1 -yl)-ethanone; 

1-{5-[2-(4-Benzo[d]lsoxazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indol-1 -yl}-ethanone; 

1-(5-{2-[4-(5-Fluoro-benzo[dlisoxazol-3-yl)-piperazin-1-yl]-ethyl}-2,3- 
dihydro-indoI-1 -yl)-ethanone; 

1-(5-{2-t4-{5-Chloro-benzo[d]isoxazol-3-yl)-piperazin-1-yl]-ethyl}-2,3- 
dihydro-indol-1 -yl)-ethanone; 

1-(5-{2-[4-(6-Fluoro-benzo[d]isoxazol-3-yl)-piperazin-1-yl]-ethyl}-2,3- 
dihydro-indol-1-yl)-ethanone; 

1-(5-{2-[4-(7-Methyl-ben2o[d]isoxazo!-3-yl)-piperazin-1-yl]-ethyl}-2,3- 
dihydro-indol-1 -yl)-ethanone; 

1-{5-[2-(4-Benzo[b]thiophen-3-yl-piperazin-1-yl)-ethyll-2,3-dihydro- 
indol-1 -yl}-ethanone; 

1 -(5-{2-[4-{1 H-lndazol-3-yl)-piperazin-1 -yl]-ethyl^2,3-dihydro-h 
yl)-ethanone; 

145-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1--yl)-ethyll-6-chloro-2,3- 
dihydro-indol-1-yl}-2-pyrrolidin-1-yl-ethanone; 

3-(4-{2-[1-(4,5-Dihydro-oxazol-2-yl)-2.3-dihydro-1H.indoI-5-ylH^^ 
piperazin-1-yl)-benzo[d]isothiazole; 

5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indole-1-carboxylic acid methylamide; 

5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indole-1-carboxylic acid ethylamide; 
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5-[2-{4-Ben2o[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indole-1-carboxylic acid propylamide; 

5-[2-{4-Benzo[d]isothiazol-3-yl-pipera2in-1-yl)-ethyl]-2,3-dihydro- 
indole-1-carboxylic acid isopropylamide; 
5 5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indole-1-carboxyllc acid tert-butylamide; 

5-[2-(4-Benzo[d]lsothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indoie^l^carboxylic acid cyclopentylamide; 

5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yI)-ethyl]-2,3-diliydro- 
10 indole-1-carboxylicacid phenylamide; 

5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyi]-6-chloro-2,3- 
dihydro-lndole-1-carboxyl!c acid methylamide; 

5-[2-(4-Benzo[d]lsothiazol-3-yl-piperazin-1-yl)-ethyll-6-chloro-2,3- 
dihydro-indole-1-carboxylic acid etiiylamide; 
1 5 . 5-[2-(4-Benzp[d]isothiazol-3-yl-piperazln-1 ■ryl)-ethyll-6-chloro-2,3- 

diliydro-indole-1-carboxylic acid propylamide; 

5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-6-cliloro-2,3- 
dihydro-indole-1-carboxylic acid isopropylamide; 

5-[2-(4-Benzo[d]isotliiazol-3-yl-piperazin-1-yl)-ethyl]-6-chloro-2,3- 
20 dihydro-indole-1 -carboxylic acid tert-butylamide; 

5-[2-(4-Benzo[d]isotliiazol-3-yl-piperazin-1-yl)-ethyli-6-cliloro-2,3- 
dihydro-indole-1-carboxylic acid cyclopentylamide; 

.5-[2-(4-Benzd[d]isothiazol-3-yl-piperazin-1-yl)-etliyll-6-chloro-2,3- 
diliydro-indole-1-carboxyIic acid phenylamide; 
25 5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)"etliyll-3.3-dimethyl- 
2,3-dihydro-indole-1-carboxylic acid isopropylamide; 

1-{5-[2-(4-Benzo[d]isothlazol-3-yl-piperazin-1-yl)-ethyll-3,3-dlmetliy^^ 
2,3-dihydro-indoI-1-yl}-etlianone; 

1 -(6-{2-[4-(1 H-lndazoI-3-yl)-piperazin-1 -yl]-ethyl}-3,3-dimethyl-3,4- 
30 dihydro-2H-quinolin-1 -yI)-etlianone; 

1 -{5-[2-(4-Benzo[d]isotliiazol-3-yl-piperazin-1 -yl)-ethyll-1 ,3-diliydro- 
isoindol-2-yl}-propan-1 -one; 



-13- 

1 -{5-[3-(4-Benzo[d]Isothiazol-3-yl-piperazln-1 -yl)-propyll-1 ,3-dihydro- 
isoindol-2-yl}-2,2-dimethyl-propan-1-one; 

1-{5-[2-(4-Benzo[dlisothia2ol-3-yl-piperaz!n-1-yl)-ethyll-1,3-djhydro- 
isoindol-2-yl}-2-morphoIin-4-yl-ethanone; 
5 1-{5-[3-(4-Ben2o[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-1,3-dihydro- 
isoindol-2-yl}-2-morpholin-4-yl-ethanon;e 

1-{5-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-1,3-dihydro- 
isoindol-2-yl}-ethanone; 

1-{5-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-1,3-dihydro- 
10 isoindol-2-yl}-2-(3-dimethylamino-pyrrolidin-1-yl)-ethanone; 

1 -{5-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-propyll-1 ,3-dlhydro- 
isoindol-2-yl}-2-piperidin-1 -y!-ethanone; 

5-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-1,3-dihydro- 
isoindole-2-carboxyiic acid (4-fluoro-phenyl)-amide; 
1 5 1 -{5-[3-{4-Benzo[d]lsothiazol-3-yl-piperazin-1 -yl)-propyl]-1 ,3-dihydro- 

isoindol-2-yl}-2-dimethylamino-ethanone; 

{5-[3-(4-Benzo[d]isothiazol-3-yl-pipera2!n-1-yl)-propyl]-1,3-dihydro- 
isoindol-2-yl}-pheiiyl-methanone; 

1 -{5-[3-{4-Benzo[dllsothiazol-3-yl-piperazin-1 -yl)-propyl]-1 ,3-dihydro- 
20 isoindol-2-yl}-2-[(2-dimethylamino-ethyI)-methyl-aminol-ethanone; 

1 -{5-[3-(4-Ben20[d]isothiazol-3-yl-piperazin-1 -yl)-propyl]-1 ,3-dlhydro- 
isoindol-2-yl}-2-diethylamino-ethanone; 

1-{6-[2-(4-Ben2o[d]isothiazoI-3-yl-piperazin-1-yl)-ethyl]-3,4-dlhydro- 
2H-quinolin-1 -yl}-ethanone; 
25 1 -{6-[2-(4-Ben2o[dlisothiazolr3-y|-piperazin-1 -yl)-ethyl]-3,4-dihydro- 

2H-quinolin-1-yl}"ethanone; 

1 -{5-[2-(4-Benzo[d]isothiazoI-3-yl-piperazln-1 -yl)-ethyl]-2,3-dihydro- 
indol-1 -yl}-2-pyrrolidin-1 -yl-ethanone; 

1-{5-[2-(4-Ben2o[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
30 indol-1-yl}-3-pyrrolidin-1-yI-propan-1-one; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indoI-1-yl}-2-diethylamino-ethanone; 
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1 -{5-[2-(4-BenzoId]isothiazol-3-yl-plperazin-1 -yl)-ethyl]-2,3-dihydro- 
indol-1 -yI}-3-diethylamino-propan-1 -one; 

1-{5-[2-(4-Ben20[dJisothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indol-1 -yl}-2-dimethylamino-ethanone; 
5 1 -{5-[2-{4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyl]-2.3-dihydro- 

indol-1 -yl}-3-dimethylamino-propan-1 -one; 

1-{5-[2-(4-BenzoId]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2.3-dihydro- 
indol-1-yl}-2-morpholin-4-yl-ethanone; 

1-{5-I2-(4-Benzo[dlisothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
10 iridol-1 -yl}-3-morpholin-4-yl-propan-1-one; 

1-{5-I2-(4-Benzo[dlisothiazol-3-yl-piperazin-1-yl)-ethyl]-2.3-dihydro- 
indol-1-yl}-2-piperidin-1-yl-ethanone; 

1-{5-I2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indol-1 -yl}-3-piperidin-1 -yl-propan-1 -one; 
15 1-{5-[2-(4-Ben2o[dlisothiazol-3-yl-piperazin-1-yl)-ethyl]-4-fluoro-2,3- 
dlhydro-indol-1 -yl}-ethanone; 

1-{5-[2-{4-Benzo[d]isoxazol-3-yl-piperaz!n-1-yl)-ethyl]-4-fluoro-2,3- 
dlhydro-indol-1 -yl}-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-4-chloro-2,3- 
20 dlhydro-indoI-1 -yl}-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazinr1-yl)-ethyl]-6-fluoro-2,3- 
dihydro-indol- 1 -yl}-ethanone; 

1-{5-[2-(4-Benzo[dlisoxazoI-3-yl-piperazin-1-yl)-ethyll-6-fluoro-2,3- 
dihydro-indol-1 -yl}-ethanone; 
25 1 -{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1 -yl)-ethyll-4-chloro-2,3- 

dihydro-indol-1 -yl}-ethanone; 

1-(4-Fluoro-5-{2-[4-(5-fluoro-benzo|;d]isoxazol-3-yl)-piperazin-1-yl]- 
ethyI}-2,3-dihydro-indoI-1-yl)-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-6-chloro-2,3- 
30 dihydro-indol-1 -yl}-ethanone; 

1-{6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyll-2a,3,4,5-. 
tetrahydro-2H-benzo[cd}indol-1-yl}-ethanone; 
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{6-[2-(4-Benzo[dlisothiazol-3-yl-piperazin-1-yl)-ethyl]-2a,3,4,5- 
tetrahydro-2H-ben20[ccl]indol-1-yl}-cyclopropyl-methanone; 

1 -{6-[2-(4-Benzo[dlisothiazol-3-yl-pipera2in-1 -yl)^ethyl]-2a,3i4.5- 
tetrahydro-2H-benzo[cd]indoM -yl}-propan-1 -one; 
5 1-{6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2a,3,4,5- 
tetrahydro-2H-benzo[cdlindol-1 -yl}-2,2-dimethyl-propan-1 -one; 

1-{6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2a,3.4,5- 
tetrahydro-2H-benzo[cd]indoM -yl}-pentan-1 -one; 

1-{6-[2-(4-BenzoId]isothiazoI-3-yl-piperazin-1-yl)-ethyl]-2a,3.4,5- 
10 tetrahydro-2H-benzo[cd]indol-1-yl}-3-methyl-butan-1-one; 

1-{6-[2-(4-Benzo[d]isothlazol-3-yl-plperazin-1-yl)-ethyl]-2a,3,4,5- 
tetrahydro-2H-benzo[cd]indol- 1 -yl}-2-methyl-propan-1 -one; 

1-{6-[2-(4-BenzoId]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2a,3,4,5- 
tetrahydro-2H-benzo[cd]indol-1-yl^butan-1-one; and 
1 5 {6-[2-(4-Benzo[dlisothiazol-3-yI-piperazin-1 -yl)-ethyl]-2a.3,4,5- 

tetrahydro-2H-benzo[cd]indolr1-yl}-phenyl-methanone. 

The temi "alkyl", as used herein, unless otherwise indicated, 
Includes saturated monovalent hydrocarbon radicals having straight, 
branched or cyclic moieties or combinations thereof. Examples of "alkyr 
20 groups include, but are not limited to, methyl, ethyl, propyl, isopropyl, butyl, 
Iso- sec- and tert-butyl, pentyl, hexyl, heptyl, 3-ethylbutyl, cyclopropyl, 
cyclobutyl. cyclopentyl, cyclohexyl, cycloheptyl, norbornyl, and the like. 

The term "alkoxy", as used herein, unless otherwise Indicated, 
means "alkyl-0-", wherein "alkyl" is as defined above. Examples of 
25 "alkoxy" groups include, but are not limited to, methoxy, ethoxy, propoxy, 
butoxy and pentoxy. 

The term "alkenyl", as used herein, unless othenwise indicated, 
includes unsaturated hydrocarbon radicals having one or more double 
bonds, connecting two carbon atoms, wherein said hydrocarbon radical 
30 may have straight, branched or cyclic moieties or combinations thereof. 
Examples of "alkenyl" groups include, but are not limited to, ethenyl, 
propenyl, butenyl, pentenyl. 
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The term "one or more substituents", as used herein, refers to a 
number of substituents that equals from one to the maximum number of 
substituents possible based on the number of available bonding sites. 

The terms "halo" and "halogen", as used herein, unless othenwise 
indicated, include, fluoro, chloro, bromo and iodo. 

The term "treating", as used herein, refers to reversing, alleviating, 
inhibiting the progress of, or preventing the disorder or condition to which 
such term applies, or preventing one or more symptoms of such condition 
or disorder. 

The term "treatment", as used herein, refers to the act of treating, 
as "treating" is defined Immediately above. 

The compounds of formula 1 and their pharmaceutically acceptable 
salts are also referred to herein, collectively, as the "novel compounds of 
this Invention" and the "active compounds of this invention". 

This invention also relates to a pharmaceutical composition 
comprising a therapeutically effective amount of a compound of the 
formula 1, or a pharmaceutically acceptable salt thereof, and a 
pharmaceutically acceptable carrier. 

Compounds of formula 1 may contain chiral centers and therefore 
may exist in different enantiomeric and diastereomeric fonns. This 
invention relates to all optical isomers and all stereoisomers of compounds 
of the formula 1, both as racemic mixtures and as individual enantiomers 
and diastereoisomers of such compounds, and mixtures thereof, and to all 
pharmaceutical compositions and methods of treatment defined abpve that 
contain or employ them, respectively. Individual Isomers can be obtained 
by known methods, such as optical resolution, optically selective reaction, 
or chromatographic separation in the preparation of the final product or its 
intermediate. Individual enantiomers of the compounds of formula 1 may 
have advantages, as compared with the racemic mixtures of these 
compounds, in the treatment of various disorders or conditions. 

In so far as the compounds of formula 1 of this invention are basic 
compounds, they are all capable of forming a wide variety of different salts 
with various inorganic and organic acids. Although such salts must be 
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phamnaceutically acceptable for administration to animals, it is often 
desirable in practice to initially isolate the base compound from the 
reaction mixture as a pharmaceuticaily unacceptable salt and then simply 
convert to the free base compound by treatment with an alkaline reagent 
S and thereafter convert the free base to a pharmaceuticaily acceptable acid 
addition salt. The acid addition salts of the base compounds of this 
invention are readily prepared by treating the base compound with a 
substantially equivalent amount of the chosen mineral or organic acid in an 
aqueous solvent or in a suitable organic solvent, such as methanol or 

10 ethanol. Upon careful evaporation of the solvent, the desired solid salt is 
readily obtained. The acids which are used to prepare the 
pharmaceuticaily acceptable acid addition salts of the aforementioned 
base compounds of this invention are those which form non-toxic acid 
addition salts, Ka, salts containing pharmaceuticaily acceptable anions, 

15 such as the hydrochloride, hydrobromide, hydrolodide, nitrate, sulfate or 
bisulfate, phosphate or acid phosphate, acetate, lactate, citrate -^or acid 
citrate, tartrate or bi-tartrate, succinate, maleate, fumarate, gluconate, 
saccharate, benzoate, methanesulfonate, ethanesulfonate, 
benzenesulfonate, p-toluenesulfonate and pamoate (i.e. . 1,r-methylene- 

20 bis-(2-hydroxy-3-naphthoate)) salts. 

The present invention also includes isotopically labelled 
compounds, which are identical to those recited in formula 1, but for the 
fact that one or more atoms are replaced by an atom having an atomic 
mass or mass number different from the atomic mass or mass number 

25 usually found in nature. Examples of isotopes that can be incorporated 
into compounds of the present invention include isotopes of hydrogen, 
carbon, nitrogen, oxygen, phosphorous, sulfur, fluorine and chlorine, such 
as ^H, ^H, ^^C, -"^C, -"^C, ^^N, ^«0, ^^O. ^^P, ^^P, '^S, ^«F. and ^®CI, 
respectively. Compounds of the present invention, prodrugs thereof, and 

30 pharmaceuticaily acceptable salts of said compounds or of said prodrugs 
which contain the aforementioned isotopes and/or other isotopes of other 
atoms are within the scope of this invention. Certain isotopically labelled 
compounds of the present invention, for example those into which 
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radioactive isotopes such as and ^"^C are incorporated, are useful in 
drug and/or substrate tissue distribution assays. Tritiated, Le., ^H, and 
carbon-14, La, ^"^C, isotopes are particularly preferred for their ease of 
preparation and detectability. Further, substitution with heavier isotopes 
such as deuterium, Le., ^H, can afford certain therapeutic advantages 
resulting from greater metabolic stability, for example increased in vivo 
half-life or reduced dosage requirements and, hence, may be preferred in 
some circumstances. Isotopically labelled compounds of formula 1 of this 
Invention and prodrugs thereof can generally be prepared by carrying out 
the procedures disclosed in the Schemes and/or in the Examples below, 
by substituting a readily available isotopically labelled reagent for a non- 
isotopically labelled reagent. 

The compounds of formula 1 of this invention have useful 
pharmaceutical and medicinal properties. 

This invention also relates to a method of treating a disorder or 
condition selected from the group consisting of single episodic or recurrent 
major depressive disorders, dysthymic disorders, depressive neurosis and 
neurotic depression, melancholic depression including anorexia, weight 
loss, insomnia, early morning waking or psychomotor retardation; atypical 
depression (or reactive depression) including increased appetite, 
hypersomnia, psychomotor agitation or irritability, seasonal affective 
disorder and pediatric depression; bipolar disorders or manic depression, 
for example, bipolar I disorder, bipolar II disorder and cyclothymic disorder; 
conduct disorder; disruptive behavior disorder; behavioral disturbances 
associated with mental retardation, autistic disorder, and conduct disorder; 
anxiety disorders such as panic disorder with or without agoraphobia, 
agoraphobia without history of panic disorder, specific phobias, for 
example, specific animal phobias, social anxiety, social phobia, obsessive- 
compulsive disorder, stress disorders including post-traumatic stress 
disorder and acute stress disorder, and generalized anxiety disorders; 
borderline personality disorder; schizophrenia and other psychotic 
disorders, for example, schizophreniform disorders, schizoaffective 
disorders, delusional disorders, brief psychotic disorders, shared psychotic 
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disorders, psychotic disorders with delusions or hallucinations, psychotic 
episodes of anxiety, anxiety associated with psychosis, psychotic mood 
disorders such as severe major depressive disorder; mood disorders 
associated with psychotic disorders such as acute mania and depression 
associated with bipolar disorder; mood disorders associated with 
schizophrenia; delirium, dementia, and amnestic and other cognitive or 
neurodegenerative disorders, such as Parkinson's disease (PD), 
Huntington's disease (HD), Alzheimer's disease, senile dementia, 
dementia of the Alzheimer's type, memory disorder, vascular dementia, 
and other dementias, for example, due to IHIV disease, head trauma, 
Parkinson's disease, Huntington's disease, Pick's disease, Creutzfeldt- 
Jakob disease, or due to multiple aetiologies; movement disorders such as 
akinesias, dyskinesias, including familial paroxysmal dyskinesias, 
spasticities, Tourette's syndrome, Scott syndrome, PALSYS and akinetic- 
rigid syndrome; extra-pyramidal movement disorders such as medication- 
induced movement disorders, for example, neuroleptic-induced , 
Parkinsonism, neuroleptic malignant syndrome, neuroleptic-induced acute . 
dystonia, neuroleptic-induced acute akathisia, neuroleptic-induced tardive 
dyskinesia and medication-induced postural tremour; chemical s 
dependencies and addictions (e.g., dependencies on, or addictions to, ', 
alcohol, heroin, cocaine, benzodiazepines, nicotine, or phenobarbltol) and . 
behavioral addictions such as an addiction to gambling; and ocular 
disorders such as glaucoma and ischemic retinopathy in a mammal, 
including a human, comprising administering to a mammal in need of such 
treatment an amount of a compound of the formula 1, or a 
pharmaceutically acceptable salt thereof, that is effective in treating such 
disorder or condition. 

The compounds of formula 1 and their pharmaceutically acceptable 
salts are also referred to herein, collectively, as the "novel compounds of 
this invention" and the "active compounds of this invention". 

This invention also relates to a pharmaceutical composition 
comprising a therapeutically effective amount of a compound of the 
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formula 1, or a pharmaceutically acceptable salt thereof, and a 
pharmaceutically acceptable carrier. 

This invention also relates to a pharmaceutical composition for 
treating a disorder or condition selected from single episodic or recunrent 
5 major depressive disorders, dysthymic disorders, depressive neurosis and 
neurotic depression, melancholic depression including anorexia, weight 
loss, insomnia, eariy morning waking or psychomotor retardation; atypical 
depression (or reactive depression) including increased appetite, 
hypersomnia, psychomotor agitation or irritability, seasonal affective 

10 disorder and pediatric depression; bipolar disorders or manic depression, 
for example, bipolar I disorder, bipolar II disorder and cyclothymic disorder; 
conduct disorder; disruptive behavior behavioral disturbances associated 
with mental retardation, autistic disorder, and conduct disorder; anxiety 
disorders such as panic disorder with or without agoraphobia, agoraphobia 

15 without history of panic disorder, specific phobias, for example, specific 
animal phobias, social anxiety, social phobia, obsessive-compulsive 
disorder, stress disorders including post-traumatic stress disorder and 
acute stress disorder, and generalized anxiety disorders; borderline 
personality disorder; schizophrenia and other psychotic disorders, for 

20 example, schizophreniform disorders, schizoaffective disorders, delusional 
disorders brief psychotic disorders, shared psychotic disorders, psychotic 
disorders with delusions or hallucinations, psychotic episodes of anxiety, 
anxiety associated with psychosis, psychotic mood disorders such as 
severe major depressive disorder; mood disorders associated with 

25 psychotic disorders such as acute mania and depression associated with 
bipolar disorder; mood disorders associated, with schizophrenia; delirium, 
dementia, and amnestic and other cognitive or neurodegenerative 
disorders, such as Parkinson's disease (PD), Huntington's disease (HD), 
Alzheimer's disease, senile dementia, dementia of the Alzheimer's type, 

30 memory disorder, vascular dementia, and other dementias, for example, 
due to HIV disease, head trauma, Parkinson's disease, Huntington's 
disease, Pick's disease, Creutzfeldt-Jakob disease, or due to multiple 
aetiologies; movement disorders such as akinesias, dyskinesias, including 



familial paroxysmal dyskinesias, spasticities, Tourette's syndrome, Scott 
syndrome, PALSYS and akinetic-rigid syndrome; extra-pyramidal 
movement disorders such as medication-induced movement disorders, for 
example, neuroleptic-induced Parkinsonism, neuroleptic malignant 
S. syndrome, neuroieptlc-lnduced acute dystonia, neuroleptic-induced acute 
akathisia, neuroleptic-induced tardive dyskinesia and medication-induced 
postural tremour; chemical dependencies and addictions (e.g., 
dependencies on, or addictions to, alcohol, heroin, cocaine, 
benzodiazepines, nicotine, or phenobarbitol) and behavioral addictions 

10 such as an addiction to gambling; and ocular disorders such as glaucoma 
and ischemic retinopathy in a mammal in need of such treatment, 
including a human, comprising an amount of a compound of the formula 1, 
or a pharmaceutically acceptable salt thereof^ that is effective In treating 
such disorder or condition, and a pharmaceutically acceptable carrier. 

15 A more specific embodiment of this Invention relates to the above 

method wherein the disorder or condition that is being treated is selected 
from major depression, single episode depression, recurrent depression, 
child abuse induced depression, postpartum depression, dysthymia, 
cyclothymia and bipolar disorder. 

20 Another more specific embodiment of this invention relates to the 

above method wherein the disorder or condition that is being treated is 
selected from schizophrenia, schizoaffective disorder, delusional disorder, 
substance-induced psychotic disorder, brief psychotic disorder, shared 
psychotic disorder, psychotic disorder due to a general medical condition, 

25 and schizophreniform disorder. 

Another more specific embodiment of this invention relates to the 
above method wherein the disorder or condition that is being treated is 
selected from autism, pervasive development disorder, and attention deficit 
hyperactivity disorder. 

30 Another more specific embodiment of this invention relates to the 

above method wherein the disorder or condition that is being treated is 
selected from generalized anxiety disorder, panic disorder, obsessive- 
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compulsive disorder, post-traumatic stress disorder, and pliobias, including 
social phobia, agorapiiobia, and specific phobias. 

Another more specific embodiment of this invention relates to the 
above method wherein the disorder or condition that is being treated is 
5 selected from movement disorders such as akinesias, dyskinesias, 
including familial paroxysmal dyskinesias, spasticities, Tourette's 
syndrome, Scott syndrome, PALSYS and akinetic-rigid syndrome; and 
extra-pyramidal movement disorders such as medication-induced 
movement disorders, for example, neuroleptic-induced Parkinsonism, 

10 neuroleptic malignant syndrome, neuroleptic-induced acute dystonia, 
neuroleptic-induced acute akathisia, neuroleptic-induced tardive 
dyskinesia and medication-induced postural tremour. 

Another more specific embodiment of this invention relates to the 
above method wherein the disorder or condition that is being treated is 

15 selected from delirium, dementia, and amnestic and other cognitive or 
neurodegenerative disorders, such as Parkinson's disease (PD), 
IHuntington's disease (HD), Alzheimer's disease, senile dementia, 
dementia of the Alzheimer's type, memory disorder, vascular dementia, 
and other dementias, for example, due to HIV disease, head trauma, 

20 Parkinson's disease, Huntington's disease, Pick's disease, Creutzfeldt- 
Jakob disease, or due to multiple aetiologies. 

Another more specific embodiment of this invention relates to the 
above method wherein the compound of formula 1 is administered to a 
human for the treatment of any two or more comorbid disorders or conditions 

25 selected from those disorders and conditions referred to In any of the above 
methods. 

For the treatment of depression, anxiety, schizophrenia or any of 
the other disorders and conditions referred to above in the descriptions of 
the methods and pharmaceutical compositions of this invention, the novel 
30 compounds of this invention can be used in conjunction with one or more 
other antidepressants or anti-anxiety agents. Examples of classes of 
antidepressants that can be used in combination with the active 
compounds of this invention include norepinephrine reuptake inhibitors, 
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selective serotonin reuptake inhibitors (SSRIs), NK-1 receptor antagonists, 
monoamine oxidase inhibitors (MAOIs), reversible inhibitors of monoamine 
oxidase (RIMAs), serotonin and noradrenaline reuptake inhibitors (SNRIs), 
corticotropin releasing factor (CRF) antagonists, a-adrenoreceptor 
antagonists, and atypical antidepressants. Suitable norepinephrine 
reuptake inhibitors include tertiary amine tricyclics and secondary amine 
tricyclics. Suitable tertiary amine tricyclics and secondary amine tricyclics 
include amitriptyline, clomipramine, doxepin, imipramine, trimipramine, 
dothlepin, butripyline, iprindole, lofepramine, nortriptyline, protriptyline, 
amoxapine, desipramine and maprotiline. Suitable selective serotonin 
reuptake inhibitors include fluoxetine, fluvoxamine, paroxetine and 
sertraline. Examples of monoamine oxidase inhibitors include 
isocarboxazld, phenelzine, and tranylcyclopramine. Suitable reversible 
inhibitors of monoamine oxidase include moclobemide. Suitable serotonin 
and noradrenaline reuptake inhibitors of use In the present invention 
include venlafaxine. Suitable CRF antagonists include those compounds 
described in International Patent Application Nos. WO 94/13643, WO 
94/13644, WO 94/13661, WO 94/13676 and WO 94/13677. Suitable 
atypical anti-depressants Include bupropion, lithium, nefazodone, 
trazodone and viloxazine. Suitable NK-1 receptor antagonists include 
those referred to in Worid Patent Publication WO 01/77100. 

Suitable classes of anti-anxiety agents that can be used in 
combination with the active compounds of this Invention include 
benzodiazepines and serotonin lA (5-HTia) agonists or antagonists, 
especially 5-HTia partial agonists, and corticotropin releasing factor (CRF) 
antagonists. Suitable benzodiazepines include alprazolam, 
chlordlazepoxide, clonazepam, chlorazepate, diazepam, halazepam, 
lorazepam, oxazepam, and prazepam. Suitable 5-HTia receptor agonists 
or antagonists include buspirone, fleslnoxan, geplrone and ipsapirone. 

This invention also relates to a method of treating a disorder or 
condition selected from single episodic or recurrent major depressive 
disorders, dysthymic disorders, depressive neurosis and neurotic 
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depression, melancholic depression including anorexia, weight loss, 
insomnia, early morning waking or psychomotor retardation; atypical 
depression (or reactive depression) including increased appetite, 
hypersomnia, psychomotor agitation or irritability, seasonal affective 
5 disorder and pediatric depression; bipolar disorders or manic depression, 
for example, bipolar I disorder, bipolar II disorder and cyclothymic disorder; 
conduct disorder; disruptive behavior disorder; behavioral disturbances 
associated with mental retardation, autistic disorder, and conduct disorder; 
anxiety disorders such as panic disorder with or without agoraphobia, 

10 agoraphobia without history of panic disorder, specific phobias, for 
example, specific animal phobias, social anxiety, social phobia, obsessive- 
compulsive disorder, stress disorders including post-traumatic stress 
disorder and acute stress disorder, and generalized anxiety disorders; 
borderline personality disorder; schizophrenia and other psychotic 

15 disorders, for example, schizophreniform disorders, schizoaffective 
disorders, delusional disorders, brief psychotic disorders, shared psychotic 
disorders, psychotic disorders with delusions or hallucinations, psychotic 
episodes of anxiety, anxiety associated with psychosis, psychotic mood 
disorders such as severe major depressive disorder; mood disorders 

20 associated with psychotic disorders such as acute mania and depression 
associated with bipolar disorder; mood disorders associated with 
schizophrenia; delirium, dementia, and amnestic and other cognitive or 
neurodegenerative disorders, such as Parkinson's disease (PD), 
Huntington's disease (HD), Alzheimer's disease, senile dementia, 

25 dementia of the Alzheimer's type, memory disorder, vascular dementia, 
and other dementias, for example, due to HIV disease, head trauma, 
Parkinson's disease, Huntington's disease, Pick's disease, Creutzfeldt- 
Jakob disease, or due to multiple aetiologies; movement disorders such as 
akinesias, dyskinesias, including familial paroxysmal dyskinesias, 

30 spasticities, Tourette's syndrome, Scott syndrome, PALSYS and akihetic- 
rigid syndrome; extra-pyramidal movement disorders such as medication- 
induced movement disorders, for example, neuroleptic-induced 
Parkinsonism, neuroleptic malignant syndrome, neuroleptic-induced acute 
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dystonia, neuroleptic-induced acute akathlsia, neuroleptic-induced tardive 
dyskinesia and medication-induced postural tremour; cliemical 
dependencies and addictions (e.g.,. dependencies on, or addictions to, 
alcohol, heroin, cocaine, benzodiazepines, nicotine, or phenobarbitol) and 
5 behavioral addictions such as an addiction to gambling; and ocular 
disorders such as glaucoma and ischemic retinopathy in a mammal in 
need of such treatment, Including a human, comprising administering to 
said mammal: 

(a) a compound of the formula 1 or a pharmaceutically acceptable 
10 salt thereof ; and 

(b) another pharmaceutically active compound that is an 
antidepressant or anti-anxiety agent, or a pharmaceutically acceptable salt 
thereof; 

wherein the active compounds "a" and "b" are present in amounts 
15 that render the combination effective in treating such disorder or condition. 

A more specific embodiment of this invention relates to the above 
method wherein the disorder or condition that is being treated is selected 
from major depression, single episode depression, recurrent depression, 
child abuse induced depression, postpartum depression, dysthymia, 
20 cyclothymia and bipolar disorder. 

Another more specific embodiment of this invention relates to the 
above method wherein the disorder or condition that is being treated is 
selected from schizophrenia, schizoaffective disorder, delusional disorder, 
substance-induced psychotic disorder, brief psychotic disorder, shared 
25 psychotic disorder, psychotic disorder due to a general medical condition, 
and schizophreniform disorder. 

Another more specific embodiment of this invention relates to the 
above method wherein the disorder or condition that is being treated is 
selected from autism, pervasive development disorder, and attention deficit 
30 hyperactivity disorder. 

Another more specific embodiment of this invention relates to the 
above method wherein the disorder or condition that is being treated is 
selected from generalized anxiety disorder, panic disorder, obsessive- 
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compulsive disorder, post-traumatic stress disorder, and pliobias, including 
social phobia, agoraphobia, and specific phobias. 

Another more specific embodiment of this invention relates to the 
above method wherein the disorder or condition that is being treated is 
S selected from movement disorders such as al<inesias, ' dyskinesias, 
including familial paroxysmal dyslcinesias, spasticities, Tourette's 
syndrome, Scott syndrome, PALSYS and akinetic-rigid syndrome; and 
extra-pyramidal movement disorders such as medication-induced 
movement disorders, for example, neuroleptic-induced Parkinsonism, 

10 neuroleptic malignant syndrome, neuroleptic-induced acute dystonia, 
neuroleptic-induced acute akathisia, neuroleptic-induced tardive 
dyskinesia and medication-induced postural tremour. 

' Another more specific embodiment of this invention relates to the 
above method wherein the disorder or condition that is being treated is 

15 selected from delirium, dementia, and amnestic and other cognitive or 
neurodegenerative disorders, such as Parkinson's disease (PD), 
Huntington's disease (HD), Alzheimer's disease, senile dementia, 
dementia of the Alzheimer's type, memory disorder, vascular dementia, 
and other dementias, for example, due . to HIV disease, head trauma, 

20 Parkinson's disease, Huntington's disease, Pick's disease, Creutzfeldt- 
Jakob disease, or due to multiple aetiologies. 

Another more specific embodiment of this invention relates to the 
above method wherein the compound of formula 1 and the additional 
antidepressant or anti-anxiety agent are administered to a human for the 

25 treatment of any two or more comorbid disorders or conditions selected from 
those disorders and conditions referred to in any of the above methods. 

This invention also relates to a pharmaceutical composition for 
treating a disorder or condition selected from single episodic or recurrent 
major depressive disorders, dysthymic disorders, depressive neurosis and 

30 neurotic depression, melancholic depression including anorexia, weight 
' loss, insomnia, early morning waking or psychomotor retardation; atypical 
depression (or reactive depression) including increased appetite, 
hypersomnia, psychomotor agitation or irritability, seasonal affective 



i 
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disorder and pediatric depression; bipolar disorders or manic depression, 
for example, bipolar I disorder, bipolar II disorder and cyclothymic disorder; 
conduct disorder; disruptive behavior disorder; behavioral disturbances 
associated with mental retardation, autistic disorder, and conduct disorder; 
5 anxiety disorders such as panic disorder with or without agoraphobia, 
agoraphobia without history of panic disorder, specific phobias, for 
example, specific animal phobias, social anxiety, social phobia, obsessive- 
compulsive disorder, stress disorders including post-traumatic stress 
disorder and acute stress disordier, and generalized anxiety disorders; 

10 , borderline personality disorder; schizophrenia and other psychotic 
disorders, for example, schizophreniform disorders, schizoaffective 
disorders, delusional disorders, brief psychotic disorders, shared psychotic 
disorders, psychotic disorders with delusions or hallucinations, psychotic 
episodes of anxiety, anxiety associated with psychosis, psychotic mood 

15 disorders such as severe major depressive disorder; mood disorders 
associated with psychotic disorders such as acute mania and depression 
associated with bipolar disorder; mood disorders associated with 
schizophrenia; delirium, dementia, and amnestic and other cognitive or 
neurodegenerative disorders, such as Parkinson's disease (PD), 

20 Huntington's disease (HD), Alzheimer's disease, senile dementia, 
dementia of the Alzheimer's type, memory disorder, vascular dementia, 
and other dementias, for example, due to HIV disease, head trauma, 
Parl<inson's disease, Huntington's disease, Pick's disease, Creutzfeldt- 
Jakob disease, or due to multiple aetiologies; movement disorders such as 

25 akinesias, dyskinesias, including familial paroxysmal dyskinesias, 
spasticities, Tourette's syndrome, Scott syndrome, PALSYS and akinetic- 
rigid syndrome; extra-pyramidal movement disorders such as medication- 
induced movement disorders, for example, neuroleptic-induced 
Parkinsonism, neuroleptic malignant syndrome, neuroleptic-induced acute 

30 dystonia, neuroleptic-induced acute akathisia, neuroleptic-induced tardive 
dyskinesia and medication-induced postural tremour; chemical 
dependencies and addictions (e.g., dependencies on, or addictions to, 
alcohol, heroin, cocaine, benzodiazepines, nicotine, or phenobarbitol) and 
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behavioral addictions such as an addiction to gambling; and ocular 
disorders such as glaucoma and ischemic retinopathy in a mammal in 
need of such treatment, including a human, comprising: 

(a) a compound of the formula 1 or a pharmaceutically acceptable 
salt thereof; 

(b) another pharmaceutically active compound that is an 
antidepressant or anti-anxiety agent, or a phamiaceutically acceptable salt 
thereof; and " 

(c) a pharmaceutically acceptable carrier; 

wherein the active compounds "a" and "b" are present in amounts 
that render the composition effective in treating such disorder or condition. 



The compounds of formula 1 of the present invention may be 
prepared as described in the following reaction schemes. Unless 
othenwlse indicated. In the reaction schemes and discussion that follow, 
through R^^ A, n, m, o, p. U, V, L, W, D, E, Y, Z and X are defined as 



DETAILED DESCRIPTION OF THE INVENTION 



above. 



SCHEME A-1 




1 




N-H 



-29- 

[In compounds 1 and 2, one of the -CH2- groups of X or W is 
replaced by -C(0)-] 

5 The above scheme illustrates a method for preparing compounds of 

the formula 2 by reacting a compound of the fomiula 1 with a compound of 
formula X^C0(CH2)mQ. wherein is either a halogen or OH and Q is 
either a halogen, mesylate, or tosylate. When X^ is represented by a 
halogen, the reaction Is typically carried out in the presence of a Lewis 

10 acid such as aluminum bromide (AlBra), aluminum chloride (AICI3), gallium 
trichloride (GaCb), ferric chloride (FeCIa), zinc chloride (ZnCIa), antimony 
pentachloride (SbCIs). zirconium tetrachloride (ZrCU), tin tetrachloride 
(SnCUX boron trichloride (BCI3), boron trifluoride (BF3), or antimony 
trichloride (SbCIa). The reaction can be carried out in nonpolar solvents 

15 such as chloroform, dichloromethane, or carbon disulfide, or in polar 
solvents such as nitrobenzene, or may be run neat in the presence of 
excess Lewis acid. The reaction is typically carried out at a temperature of 
25°C to about 120®C for a period of about 1 hour to 6 hours. Where X^ is 
represented by OH, the reaction is typically carried out in the presence of 

20 a proton acid such as polyphosphoric acid or sulfuric acid. 

SCHEME A-2 




2 3 

25 



[In compounds 2 and 3, one of the -CH2- groups of X or W is 
replaced by -C(0)-] 
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The above scheme illustrates a method for preparing compounds of 
the formula 3. In compounds of the formulas 2 and 3. Q is defined as it Is 
defined above in the description of Scheme A-1 . The reaction illustrated in 
Scheme A-2 can be carried out using triethylsilane in trifluoroacetic add at 
a temperature from about room temperature to the reflux temperature of 
the solvent for a period of up to about 24 hours. Alternatively, the reaction 
may be carried out using borane-tert-butylamine in the presence of a 
Lewis acid such as aluminum chloride or by using borane-dimethylamine 
in the presence of a Lewis acid such as titanium tetrachloride in an inert 
solvent such as dichloromethane, chlorofonn, or nitrobenzene under 
temperatures described. 



\ 
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SCHEME A-3 




4 



[In compounds 3, 4 and 5, one of the -CH2- groups of X or W is 
replaced by -C(0)-] 

The above scheme illustrates a method for preparing compounds of 
the formula 4, by reacting a compound of the formula 3, as described In 
Scheme A-2, with a compound of fonnula 5. The reaction is typically run 
in the presence of a base such as potassium carbonate, sodium 
carbonate, triethylamine, or diisopropylethylamine. The solvent used may 
be water, acetonitrile, dioxane. benzene, toluene, tetrahydrofuran, methyl 
isobutyl ketone, or a combination of two of the formerly mentioned 
solvents. Inorganic salts such as a sodium or potassium halide (e.g., 
sodium iodide or potassium iodide) may be employed as catalysts in the 
reaction. The temperature of the reaction may vary from ambient to reflux 
temperature of the solvent used, preferably from about 80°C to 120°C, for 
a period of about 1 hour to about 96 hours, preferably from about 12 hours 
to 48 hours. 
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SCHEME A-4 




[In compound 4, one of the -CH2- groups of W or X is replaced by - 

C(0)-] 

The above scheme illustrates a method for preparing compounds of 
the formula 5 by reducing the amide carbonyl in the compound of the 
formula 4 with a reducing agent such as borane THF, or borane dimethyl 
sulfide. The reaction above can be carried out in a solvent such as 
methylene chloride, dichloroethane, benzene, or toulene. This reaction is 
typically carried out at a temperature from about -78 °C to about the reflux 
temperature of the solvent, preferably from about -20 °C to about 50 °C, 
for a period of about 5 minutes to about 48 hours, preferably from about 
0.5 to about 16 hours. The reaction is typically quenched with methanol, 
water, or a dilute base such as sodium carbonate or sodium bicarbonate. 
Preferably, the reaction is quenched with methanol or 10% sodium 
carbonate and the complexes are broken up by heating the reaction 
mixture to a temperature from about 30 °C to about the reflux temperature 
of the solvent, preferably to about 90 °C, for about 0.5 to about 20 hours, 
preferably for about 2 hours. 
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Schem A-5 

H 




5 

M 




1 



The above scheme illustrates a method for preparing compounds of 
the formula 1 by reacting compounds of the formula 5 with a compound of 
the formula R^-G wherein G is -COCl, an acid or a suitably activated acid 
derivative such as the mixed anhyride, -OCOCI, -N=C=0, or -SO2CI, or 
wherein R®-G is CIS02N(Me)2, This reaction may be carried out in an inert 
solvent such as methylene chloride, dichloroethane, benzene, toluene, or 
pyridine, preferably methylene chloride. Typically, it is carried out at a 
temperature from about -78 °C to about the reflux temperature of the 
solvent, preferably from about 0 **C to about 25 ^'C, for a period of about 5 
minutes to 48 hours, preferably from about 0.5 to about 16 hours. This 
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reaction is generally performed in the presence of organic base sucli as 
diisopropyletliylamine, pyridine, or triethylamine, preferably triethylamine, 
or in the presence of a polymer supported base such as trls-(2- 
aminoethyl)amine polystyrene. 



Scheme B-1 



Q-(CH2L.CH2, 




3 6. 



[In compound 3, one of the -CHa- groups of W or X is replaced by -C(0)-] 

The above scheme illustrates a method for preparing compounds of 
the formula 6 by reducing the amide carbonyl in a compound of the 
formula 3 with a reducing agent such as borane THF, or borane dimethyl 
sulfide. The reaction above can be carried out in a solvent such as 
methylene chloride, THF, dichloroethane. benzene, or toulene. This 
reaction is typically carried out at a temperature from about -78°C to about 
the reflux temperature of the solvent, preferably from about -20°C to about 
50°C, for a period of about 5 minutes to about 48 hours, preferably from 
about 0.5 to about 16 hours. The reaction is typically quenched with 
methanol, water, or a dilute base such as sodium carbonate or sodium 
bicarbonate. Preferably, the reaction is quenched with methanol or 10% 
sodium carbonate and the complexes are broken up by heating the 
reaction mixture to a temperature from about 30°C to about the reflux 
temperature of the solvent, preferably to about 90°C, for about 0.5 to about 
20 hours, preferably for about 2 hours. 
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6 7 



The above scheme illustrates a method for preparing compounds of ' 
the formula 7 by reacting compounds of the formula 6 with a compound of 
the formula R^-G wherein G is -COCI, an acid or a suitably activated acid 
derivative such as the mixed anhyride, -OCOCI, -N=C=0, or -SO2CI, or 
wherein R^-G is CIS02N(Me)2. This reaction may be carried out In an Inert 
solvent such as methylene chloride, dichloroethane, benzene, toluene, or 
pyridine, preferably methylene chloride. Typically, It is carried out at a ^ 
temperature from about -78*^C to about the reflux temperature of the 
solvent, preferably from about 0°C to about 25^C, for a period of about 5 
minutes to 48 hours, preferably from about 0.5 to about 16 hours. This - 
reaction is generally performed in the presence of organic base such as . 
diisoprdpylethylamine, pyridine, or triethylamine, preferably triethylamine, ! 
or in the presence of a polymer supported base such as tris-(2- 
aminoethyl)amlne polystyrene. 



Q-(CH2)m-CH2 




The above scheme illustrates a method for preparing compounds of 
the formula 1 wherein A is -(CH2)mCH2- by reacting a compound of the 
formula 7, as described In scheme B-2, with a compound of formula 5. 
The reaction is typically run in the presence of a base such as potassium 
carbonate, sodium carbonate, triethylamine, or diisopropyiethylamine. The 
solvent used may be water, acetonitrile, dioxane, benzene, toluene, 
tetrahydrofuran, methyl isobutyl ketone, or a combination of two of the 
formerly mentioned solvents. Inorganic salts such as a sodium or 
potassium halide (e.g., sodium iodide or potassium iodide) may be 
employed as catalysts in the reaction. The temperature of the reaction 
may vary from ambient to reflux temperature of the solvent used, 
preferably from about 80°C to 120°C, for a period of about 1 hour to about 
96 hours, preferably from about 12 hours to 48 hours. 
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Examples 86 through 98 exemplify the syntheses described in 
Schemes B-1 through B-3. 

Schem C 



AuO 
B3N 



afcC32 

25«<;20h 
73% 



acaooa 

AlOa 

CS2 

A,3h 
81% 



a 




ca 



o 



atrincHQ 
25°C;20h 




0-25 "QlTh 




cacjz 

0-25 °Q2h 




Examples 99 through 109 exemplify the syntheses described in 
Scheme C. 
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The preparation of other compounds of the formula 1 not 
specifically described in the foregoing experimental section can be 
accomplished using combinations of the reactions described above that 
will be apparent to those skilled in the art. 

in each of the reactions discussed or illustrated above, pressure is 
not critical unless otherwise indicated. Pressures from about 0.5 
atmospheres to about 5 atmospheres are generally acceptable, and 
ambient pressure, La, about 1 atmosphere, is preferred as a matter of 
convenience. 

The compounds of the formula 1, and the intermediates shown in 
the above reaction schemes can be Isolated and purified by conventional 
procedures, such as recrystallization or chromatographic separation. 

The compounds of the formula 1 and their pharmaceutically 
acceptable salts can be administered to mammals via either the oral, 
parenteral (such as subcutaneous, intraveneous, intramuscular, intrastemal 
and infusion techniques), rectal, buccal or intranasal routes. In general, 
these compounds are most desirably administered in doses ranging from 
about 3 mg to about 600 mg per day, in single or divided doses (i.e. , from 1 
to 4 doses per day), although variations will necessarily occur depending 
upon the species, weight and condition of the patient being treated, the 
patient's individual response to said medicament, the nature and severity of 
the particular disorder being treated, as well as on the type of 
pharmaceutical formulation chosen and the overall time period and intervals 
over which such administration is carried out. However, a dosage level that 
is in the range of about 25 mg to about 100 mg per day Is most desirably 
employed. In some instances, dosage levels below the lower limit of the 
aforesaid range may be more than adequate, while in other cases still larger 
doses may be employed without causing any harmful side effects, provided 
that such higher dose levels are first divided into several small doses for 
adrhinistration throughout the day. 

The compounds of the present invention may be administered alone 
or in combination with pharmaceutically acceptable carriers or diluents by 
any of the routes previously indicated, and such administration may be 
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carried out in single or multiple doses. More particularly, the novel 
therapeutic agents of this invention can be administered in a wide variety of 
different dosage forms, he., they may be combined with various 
pharmaceutically acceptable inert carriers in the form of tablets, capsules, 
lozenges, troches, hard candies, suppositories, jellies, gels, pastes, 
ointments, aqueous suspensions, injectable solutions, elixirs, syrups, and 
the like. Such carriers Include solid diluents or fillers, sterile aqueous media 
and various non-toxic organic solvents, etc. Moreover, oral pharmaceutical 
compositions can be suitably sweetened and/or flavored. In general, the 
weight ratio of the novel compounds of this Invention to the 
pharmaceutically acceptable cannier will be in the range from about 1:6 to 
about 2:1 , and preferably from about 1 :4 to about 1:1, 

For oral administration, tablets containing various excipients such 
as microcrystalline cellulose, sodium citrate, calcium carbonate, dicalcium 
phosphate and glycine may be employed along with various disintegrants 
such as starch (and preferably corn, potato or tapioca starch), alginic acid 
and certain complex silicates, together with granulation binders like 
polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating 
agents such as magnesium stearate, sodium lauryl sulfate and talc are 
often very useful for tabletting purposes. Solid compositions of a similar 
type may also be employed as fillers in gelatin capsules; preferred 
materials in this connection also include lactose or milk sugar as well as 
high molecular weight polyethylene glycols. When aqueous suspensions 
and/or elixirs are desired for oral administration, the active ingredient may 
be combined with various sweetening or flavoring agents, coloring matter 
or dyes, and, if so desired, emulsifying and/or suspending agents as well, 
together with such diluents as water, ethanol, propylene glycol, glycerin 
and various like combinations thereof. 

For parenteral administration, solutions of a compound of the 
present invention in either sesame or peanut oil or In aqueous propylene 
glycol may be employed. The aqueous solutions should be suitably 
buffered (preferably pH greater than 8) if necessary and the liquid diluent 
first rendered isotonic. These aqueous solutions are suitable for 
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intravenous injection purposes. The oily solutions are suitable for intra- 
articular, intra-muscular and subcutaneous injection purposes. The 
preparation of all these solutions under sterile conditions is readily 
accomplished by standard pharmaceutical techniques well known to those 
5 skilled in the art. 

This invention relates to methods of treating anxiety, depression, 
schizophrenia and the other disorders referred to in the description of the 
methods of the present invention, wherein a novel compound of this 
invention and one or more of the other active agents referred to above (e.g., 

10 an NK1 receptor antagonist, tricyclic antidepressant, 5HT1D receptor 
antagonist, or serotonin reuptake inhibitor) are administered together, as 
part of the same pharmaceutical composition, as well as to methods in 
which such active agents are administered separately as part of an 
appropriate dose regimen designed to obtain the benefits of the combination 

15 therapy. The appropriate dose regimen, the amount of each dose of an 
active agent administered, and the specific intervals between doses of each 
active agent will depend upon the subject being treated, the specific active 
agent being administered and the nature and severity of the specific 
disorder or condition being treated. In general, the novel compounds of this 

20 invention, when used as a single active agent or in combination with another 
active agent, will be administered to an adult human in an amount from 
about 3 mg to about 600 mg per day, in single or divided doses, preferably 
from about 25 to about 100 mg per day. Such compounds may be 
administered on a regimen of up to 6 times per day, preferably 1 to 4 times 

25 per day, especially 2 times per day and most especially once daily. 
Variations may nevertheless occur depending on the species, weight and 
condition of the patient being treated, the patient's individual response to 
said medicament, the nature and severity of the particular disorder being 
treated, as well as on the type of pharmaceutical formulation chosen and 

30 the overall time period and intervals over which such administration is 
carried out. In some instances, dosage levels below the lower limit of the 
aforesaid range may be more than adequate, while in other cases still larger 
doses may be employed without causing any harmful side effect, provided 
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that such larger doses are first divided into several small doses for 
administration throughout the day. 

A proposed dally dose of a 5HT reuptake inhibitor, preferably 
sertraline, in the combination methods and compositions of this invention, 
for oral, parenteral or buccal administration to the average adult human for 
the treatment of the conditions referred to above, is from about 0,1 mg to 
about 2000 mg, preferably from about 1 mg to about 200 mg of the 5HT 
reuptake Inhibitor per unit dose, which could be administered, for example, 
1 to 4 times per day. A proposed dally dose of a 5HT1D receptor 
antagonist in the combination methods and compositions of this invention, 
for oral, parenteral, rectal or buccal administration to the average adult 
human for the treatment of the conditions referred to above, is from about 
0.01 mg to about 2000 mg, preferably from about 0.1 mg to about 200 mg 
of the 5HT1D receptor antagonist per unit dose, which could be 
administered, for example, 1 to 4 times per day. 

For intranasal administration or administration by inhalation, the 
novel compounds of the invention are conveniently delivered in the form of 
a solution or suspension from a pump spray container that is squeezed or 
pumped by the patient or as an aerosol spray presentation from a 
pressurized container or a nebulizer, with the use of a suitable propellent, 
e.gf. , dichlorodlfiuoromethane, trichlorofluoromethane, 

dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the 
case of a pressurized aerosol, the dosage unit may be determined by 
providing a valve to deliver a metered amount. The pressurized container 
or nebulizer may contain a solution or suspension of the active compound. 
Capsules and cartridges (made, for example, from gelatin) for use in an 
inhaler or Insufflator may be formulated containing a powder mix of a 
compound of the invention and a suitable powder base such as lactose or 
starch. Formulations of the active compounds of this invention for 
treatment of the conditions referred to above in the average adult human 
are preferably prepared so that each metered dose or "pufT of aerosol 
contains 20 |jg to 1000 pg of active compound. The overall daily dose with 
an aerosol will be within the range 100 pg to 10 mg. Administration may 
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be several times daily, for example 2, 3, 4 or 8 times, giving for example, 
1 , 2 or 3 doses each time. 

The ability of the compounds of this invention to bind to the 
dopamine D2 and serotonin 2A (5HT2A) receptors can be determined 
5 using conventional radioligand receptor binding assays. All receptors can 
be heterologously expressed in cell lines and experiments conducted in 
membrane preparations from the cell lines using procedures outlined 
below. ICso concentrations can be determined by nonlinear regression of 
concentration-dependent reduction in specific binding. The Cheng- 
10 Prussoff equation can be used to. convert the IC50 to Ki concentrations. 

Dopamine D2 Receptor Binding: 

[^H]Spiperone binding to a membrane preparation from CHO-hD2L 
cells is carried out in 250 pi of 50 mM Tris-HCI buffer containing 100 mM 
NaCI, 1 mM MgCb and 1% DMSO at pH 7.4. Duplicate samples 

15 containing (in order of addition) the test compounds, 0.4 nM [^H]spiperone 
and approximately 12 pg protein are incubated for 120 minutes, at room 
temperature. Bound radioligand is separated by rapid filtration under 
reduced pressure through Whatman GF/B glass fiber filters previously 
treated with 0.3% polyethyleneimine. Radioactivity retained on the filter is 

20 determined by liquid scintillation spectrophotometry. 

The title compounds of Examples 1 - 220 were tested using the 
above assay, in which specific binding determined in the presence of 1 
mM halopdridol was 95%. The title compounds of Examples 1 - 220 
exhibited IC50 values less than or equal to 10 uM. The title compound of 

25 Example 148 exhibited an IC50 value of 6.5 nM. The title compound of 
Example 1 21 exhibited an IC50 value of 23 nM. 

Serotonin 2A Binding: 

H] Ketanserin binding to Swiss-h5HT2A cell membranes can be 
carried out in 250 \i\ of 50 mlVl Tris-HCI buffer pH 7.4. Duplicate samples 
30 containing (in order of addition) test compounds, 1.0 nIVI [^H]l<etanserin. 
and approximately 75 [ig protein are incubated for 120 minutes at room 
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temperature. Bound radioligand is separated by rapid filtration under 
reduced pressure tlirougli Whatman GF/B glass fiber filters previously 
treated witli 0.3% polyetliyleneimine. Radioactivity retained on the filter is 
determined by liquid scintillation spectrophotometry. 

The title compounds of Examples 1 - 220 were tested using the 
above assay, in whicli specific binding determined in the presence of 1 
mM ketanserin was 90%. All of the title compounds of Examples 1 - 220 
exhibited iCso values less than or equal to 1 0 uM. The title compound of 
Example 148 exhibited an IC50 value of 0.32nM. The title compound of 
Example 121 exhibited an IC50 value of 0.42 nM. 

The following Examples illustrate the preparation of the compounds 
of the present Invention. Melting points are uncorrected. NMR data are 
reported in parts per million and are referenced to the deuterium lock 
signal from the sample solvent. 

EXAMPLES 

Examples 1 through 85 below exemplify the synthesis described 
above in Schemes A-1 through A-5. 

EXAMPLE 1 

5"f2*Chloroacetvn-3,3<llmethvM,3"dlhvdroindol-2-oiie 




A 12.5L 4-neck flask equipped with a mechanical stirrer, reflux 
condenser and two stoppers and heating mantle, was charged with AICI3 
(633.29 g, 4.75 mol), 2 L of carbon disulfide and chloroacetyl chloride (87 
ml, 1.09 mol) and this was stirred at room temperature during the 
portionwise addition of 3,3-dimethyl-1,3-dihydro-indol-2-one (123.5 g, 
0.766 mol). This mixture was then heated .to reflux for 3 hours, then 
cooled overnight. The solvent was decanted and the reaction was 
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quenched with addition of ice and water (8 L). The suspension was stirred 
vigorously for 1.5 hours, followed by filtration. The solids were washed 



degrees Celsius (1 92. 1 9 g of 5^(2-chloroacetyl)-3,3-dimethyl-1 ,3- 
dihydroindol-2-^one). 29.54 g of this material was taken up in hot acetone 
and purified by flash chromatography (250 g silica gel) eluting with 
acetone which provided >96% pure 5-(2-chloroacetyl)-3,3-dlmethyl-1,3- 
dihydroindol-2-one by HPLC. Yield = 15.54g (52%); MS (APCI), (M + 1)* = 
238. CHN: calculated for Ci2Hi2CINb2, C: 60.64%, H: 5.09%. N: 5.89%; 
found. C: 61.04%, H: 5.15%, N: 5.38%. 

EXAMPLE 2 

5-f2»Chloroethvn"3,3-dlmethvl-1,3<llhvdrolndol-2"One 



A 5L 4-neck flask equipped with a mechanical stirrer, 1L addition 
funnel and two stoppers was charged with 5-(2-chloroacetyl)-3,3-dimethyl- 
1,3-dlhydroindol-2-one (162.65 g, 0.684 mo!) and this was taken up in 
trifluoroacetic acid (700 ml). The solution was cooled in an ice/water bath, 
followed by addition of triethylsilane (260 ml) over a 1 hour period. The 
reaction was stirred at room temperature overnight. The mixture as 
poured into a 12.5 L flask containing 8 L of rapidly stirring water. The 
reaction flask was washed with 1.5 L of water and 2 L of heptanes, both 
added to the 12.5 L flask. The mixture was again stirred over night. The 
suspension was vacuum filtered and the solids were washed with water (2 
L) and heptanes (2 L) and dried over night in vacuum oven (73.2 g). The 
solid was purified by flash chromatography (550 g silica gel) eluting with 
acetone (2 L). Yield = 68.38g (45%); MS (APCI), (M + 1)* = 224. CHN: 
calculated for C12H12CINO2, C: 64.43%, H: 6.31%, N: 6.29%; found, C: 
64.35%, H: 6.36%, N: 5.84%. 



with water (4.2 L) and then dried overnight in a vacuum oven at 50 




,0 
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EXAMPLE 3 

5-r2-'f4-B nzorcnisothiazol-3-vl-PiDerazln-1 -vH- thvn-3.3-dimethvl-1 .3- 

ciihvdro-lndol-2-one 




A 500ml round bottom (rb) flask was charged with 3-Plperazin-1-yl- 
ben2o[d]isothiazole (12.5g. 5.0 mol), 5-(2-chloroethyl)-3,3-dimethyl-1,3- 
dlhydroindol-2-one (11.5 g, 5.0 mol) and sodium carbonate (10.5 g, 10.0 
mol), diluting with water (200ml). The stirring reaction was warmed to 
reflux for 24 hours. The reaction was slowly cooled with vigorous stirring 
and a solid formed. The tan solid was filtered washed with ether and dried 
in a vacuum oven. Yield = 19.49 g (96%); 1H NMR (400 MHz, DIWSO-D6) 
8 ppm 1.20 (s. 6 H) 2.61 (m, 8 H) 3.42 (m, 5 H) 6.73 (d, J=7.82 Hz, 1 H) 
7.00 (dd. J=7.82 Hz. 1 H) 7.14 (d, 1 H) 7.41 (t, J=7.69 Hz, 1 H) 7.53 (t, 
Ji=7.45 Hz, 1 H) 8.03 (d. J=9M Hz, 2 H) 10.21 (s, 2 H) 

EXAMPLE 4 

3-f4-r2-f3.3-Dlmethvl-2.3-dlhvdro-1H-indol^-vi^ethvn-p|perazln-1-vft- 

benzordlisothiazole 




A solution of 5-[2-(4-Benzo[d]isothia2ol-3-yl-piperazin-1-yl)-ethyl]- 
3,3-dlmethyl-1,3'dihydro-indol-2-one (810 mg, 2.0 mmol) in toluene (15 ml) 
with stirring at room temperature was treated with borane dimethyl sulfide 
in toluene (2 ml, 4 mmol). The reaction was warmed to reflux for 1 hour. 
The reaction was cooled and treated with a 10% aqueous solution of 



-46- 

sodium carbonate (10 ml) and wanned to reflux for 20 hours. The reaction 
was cooled and the layers were separated. The aqueous layers were 
extracted with ethyl acetate (2x 20 ml). The combined organics were dried 
over magnesium, filtered and the filtrate concentrated. The crude product 

S was eluted through a flash column (silica gel 40, 230-400 mesh, 
methylene chloride (CH2CI2) to 8% ethanol (EtOH) and 1% ammonium 
hydroxide (NH4OH) in CH2CI2) to give the title compound as a brown oily 
solid, yield = 620 mg (79%). ^H-NMR (CDCI3, 5): 7.91 (d, J=8.30 Hz. 1 H) 
7.81 (d, J=8.30 Hz, 1 H) 7.47 (t, J=7.56 Hz, 1 H) 7.35 (t, J=7.56 Hz, 1 H) 

10 6.89 (m, 2 H) 6.59 (d, J^8.30 Hz, 1 H) 3.61 (m. 4 H) 3.30 (s, 2 H) 2.69 (m, 
8 H) 1.30 (s,6H). 



EXAMPLE 5 

^5"r244-1,2-Benzisothlazol-3-vl-plperazln-1-vn-ethvn"3,3-dimethvl-2,3- 
15 dihvdro-indol-1'VlW4"'fluoro-phenvl)-methanone 




3-{4-[2-(3,3-Dimethyl-2,3Tdihydro-1H-indol-5-yl)-ethyl]-piperazin-1- 
yl}-1,2-benzisothiazole was diluted to 0,20 M with anhydrous 

20 dichloromethane, then delivered to an 8 mL vial via pipette (0.20 mmol). 
To the amine solution was added PS-N-Methylmorpholine resin (0.40 
mmol). lsoxa2oIe-4-fiuoro-benzoyl chloride was diluted to 0.20 M with 
dichloromethane, and added at room temperature (0.40 mmol). The 
solution was shaken overnight at room temperature. Polyamine 

25 scavenging resin was added (0.5 mmol). The solution was shaken 
overnight at room temperature, then filtered into an 8 mL vial. The filtrate 
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was evaluated by MS. then concentrated via HT-12 GeneVac. Crude was 
purified by HPLC (30x100 mm ODS-A C(18) 5u column). 4-[2{5-[2-(4-1 .2- 
B6nzisotliiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyi-2,3-dihydro-indol-1- 
yi}-(4-fluoro-phenyl)-methanone was isolated in 98% purity @ 254 nm, 
LCIVIS (APCI) 515 [M+Hf . , 

The amides of Examples 6-26 were synthesized in combinatorial 
library format following the steps outlined in Example 1 on a 0.2 mmol 
scale using 3-{4-[2-{3,3-Dimethyl-2,3-dihydro-1H-indol-5-yl)-ethyl]- 
piperazin-1-yl}-1.2-benzisothiazole with appropriate acid chloride starting 
materials and PS-N-methylmorpholine. The crude products were purified 
by HPLC (30x100 mm ODS-A C(18) 5u column). 

EXAMPLES 

1 -l5-r2-f4-1 ■2-Ben2isothlazol-3-vl-DlDerazln-1 -vn-ethvn-3.3-d!methvl- 
2.3-dihvdro-indol-1-vn-2-f3-meth6xv-Dhenvn-ethanone 




Isolated in 100% purity @ 254 nm; LCIWS (APCI) 541 [M+H]* 



EXAMPLE 7 

1-f5-r2«f4-1.2-Benzisothiazol-3-vI-piDera2in-1-v»-ethv»V3.3-dimethvl- 
2.3-d[hvdro-indo|.1-vft-2-thioDhen-2-vl-ethanone 
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Isolated in 100% purity @ 254 nm;-LCI\/lS (APCI) 517 [M+Hf 



10 



EXAMPLE 8 

1-(5-r2-(4-1.2-Benzisothiazol-3-vl-piperazin-1-vh-ethvn-3.3-dimethvl- 
2.3-ciihvdro-indol-1 -vn-2-phenoxv-proDan-1 -one 



H3C CH. 




O 



t 

Isolated in 96% purity @ 254 nm; LCMS (APCI) 541 [M+HJ* 

EXAMPLE 9 

l5-r2-(4-1.2-Benzisothla2ol-3-vl-plpera2in-1-vi>-ethvn-3.3-dimethvl-2.3- 
dihvdro-indol-1-vl>-f2.5-dimethvl-2H-pvrazol-3-vn-methanone 
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".C.^.N OH, 




O 



Isolated in 100% purity @ 254 nm; LCIVIS (APCI) SISEM+H]"^ 

EXAMPLE 10 

1 -l5-r2-f4-1 .2-Benzisothiaz6l-3-vl-piperazin-1 -vn-ethvn-3.3-dimethvl- 
2.3-dihvdro-indol-1 -vll-butan-1 -one 




10 Isolated in 100% purity @ 254 nm; LCMS (APCI) 463 [M+Hf 

EXAMPLE 11 

1-f542-f4-1.2-Benzisothfazol-3-vl-piperazin-1"Vn-ethvn-3.3-dimethvl- 
2,3-dihvdro-indol-1 ■viy-2-methvl-propan-l -one 
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Isolated in 100% purity.® 254 nm; LCi\/lS (APCI) 463 [M+Hf 

EXAMPLE12 

l5-r2-M-1.2-Benzisothia2ol-3-vl-piDerazin-1-vn-ethvn-3.3-dimethvl-2.3- 
dihvdro-indol-l-vH-m-tolvl-methanone 




Isolated in 98% purity @ 254 nm; LCiy/lS (APCI) 511 [M+H]* 



EXAMPLE 13 

1-f5-r2-f4-1.2-Benzlsoth[azol-3-vl-piperazin-1-vn-ethvn-3.3-d1nriethvl- 
2.3-dihvdro-indol-1-vlV2-(4-chloro-phenoxv^ethanone 
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Isolated in 100% purity @ 254 nm; LCMS (APCI) 562 [M+Ht 

5 EXAMPLE 14 

1 ■l5-r2-f4"'1 ,2-Benzisothlazol-3-vi"Plperazln-1 -viy-ethvn-a.a-dimetKvl- 
2,3-dihvdro*indoM -vIV-3-phenvl-propan-l -one 




10 Isolated in 97% purity @ 254 nm; LCMS (APCI) 525 [M+HJ* 



EXAMPLE 15 

1>-(5-r2-(4-1,2-Benzisothiazol-3-vl-piperazin-1-vn"ethvn-3,3-dimethvl" 
2,3-dihvdro-mdolTl-vl>-2-f3,4-dimethoxv-phenvn"ethanone 
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Isolated in 100% purity @ 254 nm; LCMS (APCI) 571 [M+H]* 



EXAMPLE 16 

1 -l5-r2-(4-1 .2-Benzisothiazol-3-vl-Dipera2in-1 -vn-ethvn-3.3-dimethvl- 
2.3-dihvdro-indol-1-vl>-2-(4-chloro-Dhenvl)-ethanone 

CI 




H,C 



Isolated in 96% purity @ 254 nm; LCiyiS (ARC!) 546 [M+H]* 



10 



EXAMPLE 17 

ffr-r2-f4-1.2-Benzisothiazol-3-vl-Diperazin-1-vl)-ethvn-3.3-dimethvl-2.3 
dlhvdro-lndol-1-vlW4-methoxv-phenvl)-methanone 




Isolated in 100% purity @ 254 nm; LCMS (APCI) 527 [M+Hf 



EXAMPLE 18 

1-l5-r2-f4-1.2-Benzisothia2ol-3-vl-piperazin-1-vl)-ethvn-3.3-dimethvl- 
2.3-dihvdro-indol-1-vl>-2-phenvl-ethanone 




Isolated In 100% purity @ 254 nm; LCMS (APCI) 51 1 [M+H]* 



EXAMPLE 19 

1 -f 5-r2-(4-1 .2-Benzlsoth[azol-3-vl-piperazin-1 -vl)-ethvn-3.3-dimethvl- 



2.3-dihvdro-indol-1-vl^-2-(2.5-dimethoxv-phenvl)-ethanone 



10 



HaC 
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H3C CH 




O 



s 

Isolated in 100% purity @ 254 nm; LCMS (APCI) 571 [M+Hf 

EXAMPLE 20 

5-r2-f4-1.2-Benzisothiazol"3"Vl-piperazin-1-vn-ethvn-3,3-d[methvl-2.3- 
dihvdro-indole-l-'CarboxvHc acid phenyl ester 




o 

X-N /=\ 



Isolated in 90% purity @ 254 nm; LCMS (APCI) 513 [M+H]* 

EXAMPLE 21 

l5-r2-(4-1.2-Benzisothiazol-3-vl-piperazin-1-vn-ethvn-3.3-dimethvi-2.3- 
dihvdro-indol-1-vlVfuran-2-vl-methanone 
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Isolated in 100% purity @ 254 nm; LCIVIS (APCI) 487 [M+H]* 



EXAMPLE 22 

5 1 -f 5-r2^4-1 ■2-Benzisothiazol-3-vl-piperazin-1 -vn-ethvll-3r3-dimethvl- 

2.3-dihvdro-indol-1 -v»-3-methvl-butan-1 -one • 




Isolated in 1 00% purity @ 254 hm; LCIWS (APCI) 477 [M+H]* 

10 

EXAMPLE 23 

l5-r2-f4-1.2-Benzisothiazol-3-vl-piDerazin-1-vi)-ethvn-3.3-dimethvl-2.3- 
dihvdro-indol-1-vl>-cvclopentvl-methanone 
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■oyO 




Isolated in 100% purity @ 254 nm; LCMS (APCI) 489 [M+H]* 

EXAMPLE 24 

1r^5-r2-f4-1.2-Benzisothiazol-3-vr-piperazin-1-vn-ethvll-3.3-dimethvl- 
2.3-dihvdro-indol-1-vl>-2-benzvloxv-ethanone 




Isolated in 100% purity @ 254 nm; LCMS (APCI) 541 [M+H]* 

EXAMPLE 25 

f5-r2-f4-1.2-Benzisoth iazol-3-vl-piperazin-1-Yn-ethvn-3.3-dimethvl-2.3. 
dihvdro-indol-1-vl>-phenvl-methanone 
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Isolated In 100% purity @ 254 nm; LCMS (APCI) 497 [M+H]"^ 

5 EXAMPLE 26 

1 4 5-r2-f4-1 .2-Benalsothia2ol-3-vl-piDerazin-1 -vn-ethvn-3.3-dimethvl. 
2.3-dlhvdrD-indoi-1-vi>-2-cvciopentvl-ethanone 




10 

Isolated in 1 00% purity @ 254 nm: LCMS (APCI) 503 [M+H]* 



15 



EXAMPLE 27 

1-f5-r2-f4-Benzordlisothiazol-3-vl-piperazin-1-v»-ethvnr3.3-dimethvl 
2.3-dih vdro-indol-1 -vl^-ethanone 
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3-{4-[2-(3,3-Dimethyl-2.3-dihydro-1 H-indol-5-yl)-ethyl]-pipera2in-1 - 
yl}-1,2-benzisothiazole (0.81 mmol. 313 mg) was diluted with aniiydrous 
THF (5 mi) and triethylamine (0.225 ml) then treated with acetyl chloride 
(0.711 ml) and allowed to stir for 72 hours C'h" or "hr"). The reaction was 
filtered and the filtrate was concentrated. The cmde solid was washed 
with sodium carbonate (10 ml) and extracted with methylene chloride (25 
ml) dried and concentrated to oily solid. The solid was crystallized from 
ether to yield pure 1-{5-[2-(4-Benzo[d]isothiazoi-3-yi-piperazln-1-yl)-ethyl]- 
3,3-dimethyl-2,3-dihydro-lndol-1-yl}-ethanone : Yield; 182 mg (52%). 1H 
NMR (400 MHz, CHLOROFORM-D) 8 ppm 1.34 (s, 6 H) 2.19 (s, 3 H) 2.76 
(m, 8 H) 3.60 (s, 4 H) 3.75 (s, 2 H) 6.98 (s. 1 H) 7.05 (d, J=8.06 Hz, 1 H) 
7.34 (t. J=7.57 H2, 1 H) 7.46 (t, J=7.57 Hz, 1 H) 7.80 (d, J=8.30 Hz, 1 H) 
7.90 (d, J=8.30 Hz, 1 H) 8.08 (d. ^8.06 Hz. 1 H) MS (APCI) = 435.2 
[M+H]*. 

EXAMPLE 27 

5-r2-f4-Benzorcflisothiazol-3-vt-p|perazin-1-vH-ethvn-3.3-dlmethvl-2.3- 
dihvdro-indole-1-carboxvllc acid isopropvlamide 




A solution of 3-{4-[2-(3,3-Dimethyl-2,3-dihydro-1H-indoi-5-yl)-ethyll- 
piperazin-1-yl)-1,2-benzlsothiazole (0.4 mmols, 160 mg) in THF (5ml) was 
treated by dropwise addition with Isopropyl isocyanonate at room 
temperature (RT or rt) and allowed to stir for 4 days. The reaction was 
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concentrated to dryness, diluted with H2O and extracted with CH2CI2. The 
organlcs were placed through a phase separator and dried down in a 
100X1 6mm tube, resulting in a solid. The solid was then recrystalllzed 
from ACN to yield pure 5-[2-(4-Benzo[d]isothiazol-3-yl-plperazin-1-yl)- 
ethyl]-3,3-dimethyl-2,3-dihydro-indole-1-carboxylic acid Isopropylamlde. 
Yield: 112 mg (58%). 1H NMR (4OO IVIHz. DMSO-D6) 5 ppm 1.07 (d. 
J=6.59 Hz, 6 H) 1.22 (s, 6 H) 2.60 (m, 8 H) 3.40 (s, 4 H) 3.57 (s, 2 H) 3.80 
(m. 1 H) 6.14 (d, J=7.81 Hz, 1 H) 6.90 (d, J=8.05 Hz, 1 H) 6.98 (s, 1 H) 
7.38 (t, J=7.69 Hz. 1 H) 7.51 (t, J=7.81 Hz, 1 H) 7.65 (d, J=8.05 Hz. 1 H) 
8.00 (d, J=8.78 Hz, 2 H). 

EXAMPLE 28 

6-f2-Chloro«acetvn"2a,3,4,5-tetrahvdro-1H-benzorcd1lndol-2-one 




A rb flask was charged with 60 mL dichloroethane and AICI3 (1 1 .5 
g, 86 mmol, 3 eq) and cooled on an ice-bath. To this solution was added, 
portionwise, 5.0 g (29 mmol, 1 eq) of the known 2a,3,4,5-tetrahydro-1H- 
benzo[cdlindol-2-one (Protiva, M.; Sedivy, Z.; Holubek, J,; Svatek, E.; 
Nemec, J. Collection of Czechoslovak Chemical Communications 1985, 
50, 1888-98, Clark, R. D.; Muchowski, J. M.; Fisher, L. E.; Flippin, L. A.; 
Repke, D. B.; Souchet, M. Synthesis 1991, 871-8), After 20 min, 2.8 mL 
(34 mmol, 1 .2 eq) of chloroacetylchloride was added and the solution was 
allowed to warm slowly to rt. After 30 hours at rt the solution was poured 
carefully into 500 mL of iced-water and the resulting ppt was filtered and 
washed with chloroform. The white solid was oven dried overnight at 60 
°C under vacuum to give 6.0 g (83 % yield) of the desired product as a 
beige solid. ^H NMR (400 MHz, DMSO-De) 5 ppm 1.1 (m, J=12.3, 12.3, 
12.1. 3.3 Hz, 1 H) 1.7 (m, 1 H) 2.0 (m, J=10.4, 7.2, 3.7, 1.7 Hz, 1 H) 2.1 
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(ddd. J=12.0, 8.7, 3,4 Hz, 1 H) 2.7 (m, 1 H) 3.1 (dd, J=19.0, 7.1 Hz, 1 H) 
3.3 (s, 1 H) 3.4 (dd, J=12.1, 5.2 Hz, 1 H) 5.0 (m, 2 H) 6.7 (d, J^8.3 Hz, 1 
H) 7.8 (dd, J=8.3, 1.0 Hz, 1 H) 10.6 (s. 1 H). MS (APCI). (M+l)* = 250. 

EXAMPLE 29 

6-f2"Chloro-ethvn-2a.3,4,5-tetrahvdro*1H-ben2orcd1lndol-2-one 




A rb flask was charged with 5.85 g (23 mmol, 1 eq) 6-(2-Chloro- 
acetyl)-2a,3,4,5-tetrahydro-1H-benzo[cd]indol-2-one, 18 mL (10 eq) 
trifluoroacetic acid and 11 mL (3 eq) triethylsilane and heated to 60 °C for 
4 hr. The reaction mixture was then quenched carefully into 300 mL of 
iced water and extracted with 400 mL of CH2CI2. The aqueous layer was 
extracted with an additional 200 mL CH2CI2, dried over MgS04 and 
concentrated in vacuo to give 11 g of a semi-solid. This material was 
triturated with 200 mL of 1:1 diethylethenhexanes and the resulting solid 
dried in vacuo to give 4.68 g (86 % yield) of the desired material as a pale 
yellow solid. ^H NMR (400 MHz, DMSO-De) 8 ppm 1.1 (m, 1 H) 1.8 (m, 1 
H) 2.0 (m, 1 H) 2.1 (m, 1 H) 2.5 (m, 1 H) 2.7 (dd. J=17.6, 7.3 Hz, 1 H) 2.9 
(td, J=14.8, 6.6 Hz, 2 H) 3.3 (m, 1 H) 3.7 (m. 2 H) 6:5 (d. J=7.6 Hz. 1 H) 
6.9 (d. J=7.8 Hz, 1 H) 10.1 (s, 1 H). MS (APCI), (M+1)* = 236. 

EXAMPLE 30 

6-r2-f4-Benzord1lsothiazol-3"Vl«plperazln"1*vn-ethvn"2a,3,4.5- 
tetrahvdro-1 H*benzorcd1lndol-'2-one 
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A 20 mL reaction vial was charged with 0.47 g (2 mmol, 1 eq) 6-(2- 
Chloro-ethyl)-2a.3.4,5-tetrahydro-1 H-benzo[cd]ipdol-2-one, 0.51 g 3- 
Piperazin-1"-yl-benzo[d]-iso-thiazole hydrochloride, and 5 mL of 1 IVI 
aqueous sodium carbonate (NaaCOa) and heated to 100°C for 60 h. The 
solid was filtered, washed with water and dried in vacuo overnight. The 
resulting solid was purified by medium pressure liquid chromatography 
(MPLC) (ethyl acetate (EtOAc) eluant) to give 0.36 g (43 % yield) of the 
desired material as a white solid. NMR (400 MHz, CDCI3) 5 ppm 1.3 
(qd. J=12.3, 3.5 Hz, 1 H) 1.9 (m, 1 H) 2.2 (m, 1 H) 2.4 (dt, J=12.2. 4.4 Hz, 
1 H) 2.6 (m, 3 H) 2.8 (m, 6 H) 3.3 (dd, J=11.8, 5.0 Hz. 1 H) 3.6 (s. 4 H) 6.6 
(d. J=7.6 Hz, 1 H) 7.0 (d, J=7.8 Hz. 1 H) 7.3 (m, 1 H) 7.5 (m, 1 H) 7.8 (d. 
J=8.1 Hz, 1 H) 7.9 (d, J=8.1 Hz, 1 H) 8.2 (s. 1 H). MS (APCI), (M+l)* = 
292,419. 

EXAMPLE 31 

6-r2-M-Benzord1isothiazol-3-vl-Dlperazln"1-vl>-ethvn-'1,2,2a,3,4,5" 
hexahvdro-benzorcdiindole 




A rb flask was charged with 5.0 g (12 mmol, 1 eq) 6-[2-(4- 
Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2a,3,4.5-tetrahydro-1H- 
benzo[cd]indol-2-one and 50 mL tetrahydrofuran (THF) and cooled on an 
ice bath. The reaction was treated dropwise with 48 mL (48 mmol, 4 eq) 1 
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M borane-THF (BH3-THF) in THF over 0.5 h and then allowed to wami 
slowly to rt. After 24 h the reaction was quenched with 20 mL methanol 
(MeOH) (gas evolution) and heated at 50*^0 for 15 h. The reaction was 
cooled, partitioned between CH2CI2 and brine. The organic extracts were 
dried over magnesium sulfate (MgS04), filtered, and concentrated to give 

4.7 g of a yellow foam that was a mixture of indole and indollne products 
by NMR. This mixture was taken on without purification. 

A rb flask was charged with 4.38 g of the above mixture and 43 mL 
acetic acid (HOAc). This mixture was treated with 1 .8 g (27 mm, 2.5 eq) 
sodium cyanoborohydride (NaCNBHa) and stirred at rt for 15 h. The 
reaction solvent was removed in vacuo and the resulting solid was 
dissolved in 200 mL CIH2CI2 and washed with 1 M sodium bicarbonate 
(NaHCOa). The aqueous layer was back-extracted with 100 mL CH2CI2. 
The combined organic layers were washed with brine, separated, and 
dried over MgS04. Concentration in vacuo gave 4.0 g of a yellow foam 
that was purified by MPLC to give 1.65 g (33% yield) of the desired 
material as a slightly yellow foam. NMR (400 MHz, CDCI3) 5 ppm 1.3 
(d, J=10.5 Hz, 1 H) 1.7 (s, 1 H) 2.1 (m. 2 H) 2.6 (dd, J=10.3, 6.4 Hz, 4 H) 

2.8 (m, 7 H) 3.1 (m, 2 H) 3.6 (m, 5 H) 6.5 (d. J=7.6 Hz, 1 H) 6.8 (d, J=7.6 
Hz, 1 H) 7.3 (dd. J=8.1, 7.1 Hz, 1 H) 7.5 (m. 1 H) 7.8 (m, 1 H) 7,9 (d, J=8.3 
Hz, 1 H). MS (APCI), (M+1)* = 403. 

EXAMPLE 32 

1 -f 6-r2-f4-Benzord1isothiazol-3^vl-plDerazin>1 -vli-ethvn-»2a,3.4,5- 
tetrahvdro-2H-benzorcdlindol-1^vl>-ethanone 




>0 
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A solution of 1.0 g (2.0 mmol, 1 eq) 6-[2-(4-Benzo[d]isothiazol-3-yl- 
plperazin-1-yl)-ethyl]-1 ,2,2a,3,4,5-hexahydro-benzo[cd]indole was treated 
with 0.689 mL (4.9 mmol, 2 eq) triethylamlne (EtsN) and then 0.263 mL 
(3.7 mmol, 1.5 eq) acetyl chloride and stirred at rt for 20 h. The reaction 
was quenched with 1 M NaHCOa, filtered through 5 im PTFE (phase- 
separating filter), and concentrated in vacuo to give 1.19 g (quantitative 
yield) of a pale-yellow foam. NMR (400 MHz, CDCI3) (Integration does 
not tal<e into account a 3:1 mixture of rotamers, the presence of which is 
most pronounced at the peaks labeled major/minor.) ppm 1.1 (m, 3 H) 1.2 
(m, 1 H) 1.3 (m, 1 H) 1.8 (m, 1 H) 2.1 (m, 5 H) 2,4 (s, 1 H) 2.6 (m, 5 H) 2.8 
(m, 7 H) 2.9 (t. J=7.3 Hz. 1 H) 3.3 (m, 1 H) 3.5 (dd, J=1 1 .2 Hz„ 1 H) 3.6 (m, 
4 H) 4.2 (major, t, J=9.2 Hz. 1 H) 4.6 (minor, 1 H) 6.8 (minor, d, J=8.1 Hz, 
1 H) 7.0 (major, m. 1 H) 7.3 (m, 1 H) 7.4 (t, J=7.6 Hz, 1 H) 7.8 (d, J=8.1 
Hz, 2 H) 7.9 (d. J=8.1 Hz, 1 H). MS (APCI), (M+1)* = 447. 

The title compounds of Examples 33 through 40 were prepared 
from 6-[2-(4-Benzo[d]isothlazol-3-yl-piperazln-1 -yl)-ethyl]-1 ,2,2a,3,4,5- 
hexahydro-benzo[cd]indole in a fashion similar to that reported above. Rt 
(min) reported is for the following high pressure liquid chromatography 
(HPLC) conditions: 60:40 [H2O:MeCN]+0.1% TFA. 1.5 mL/min, 250x4.6 
mm LUNA Cis. Purity for each compound reported is > 90% by UV (254 
nM). 

EXAMPLE 33 

1 6-r2*f4«Benzord1lsothlazoi-3''Vl-plperazln*1 -vH-ethvn-2a,3,4,5- 
tetrahvdro-2H-benzorcdllndol-1-vn-Gvctopropvl-methanone 
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10 



15 




HPLC: Rt = 3.005; MS (APCI). (M+1 )* = 473 



EXAMPLE 34 

1-f6-r2-(4-Benzorcn!sothiazol-3-vl-pipera2in-1-vl)-ethvll-2a.3.4.5- 
tetrahvdro-2H-benzorcd1indol-1-vl>-propan'1-one 




HPLC: Rt = 2.898; MS (APCI). (M+l)* = 461 

EXAMPLE 35 

1 46-r2-f4-BenzordHsothiazol-3-vl-plDerazln-1 -vn-ethvn-2a.3.4.5- 
tetrahvdro-2H-benzorcdlindol-1 ■vH-2.2-dimethvl-propan-1 -one 
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HPLC: Rt = 3.885; MS (APCI), (M+1)* = 489 

EXAMPLE 36 

1 -f 6-r2-(4-Benzorcnisottii£gol-^-vl-piperazin-1 -vn-ethvn-2a.3.4.5- 
tetrahvdro-2H-ben2ofccnindol-1-vft-Dentan-1-one 




HPLC: R, = 3.935; MS (APCI). (M+1)* = 489 

EXAMPLE 37 

1-l6-r2-f4-Benzord1isothiazol-3-vl-piperazin-1-vi)-ethvn-2a.3.4.5- 
tetrahvdro-2H-benzofcd1indol-1 -vll-3-methvl-butan-1 -one 




HPLC: Rt = 3.753; MS (APCI). (M+1)* = 489 

EXAMPLE 38 

1-f6-r2-f4-Benzord1lsothlazol-3-vl-p|perazin-1-vn-ethvn-2a.3.4.5- 
tetrahvdro-2H-benzorcd1lndol-1 -vn-2-methvl-propan-1 -one 



-66- 




On 



HPLC: Rt = 3.218;. MS (APCI), (M+1 )* = 475 



EXAMPLE 39 

1-f6-r2-f4-Ben2orcnisothiazol-3-vl-piperazin-1-vl)-ethvn-2a.3.4.5- 
tetrah vdro-2H-benzorcd]indol-1 -vl}-butan-1 -one 




10 



HPLC: Rt = 3.302; MS (APCI). (M+1 f = 475 



15 



EXAMPLE 40 

l6-r2-f4-Benzorcnisothiazol-3-vt-DiDerazin-1-v»-ethvn-2a.3.4.5' 
tetrahvdro-2H-benzorcd1indol-1-vft-phenvl-nniethanone 
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HPLC: Rt = 3.441 ; MS (APCI), (M+1 509 

EXAMPLE 41 

344,r2--(6-Chloro-2.3->clihvdro-1HHndol--5>vl)>ethvll-Diperazin-1-vll 

benzordlisothiazole 




A solution of borane dimethyl sulfide in THF (9.6 ml, 19.2 mmol) 
was added dropwise to a suspension of 3.1 7g (7.7 mmols) of known 5-[2» 
(4-Benzo[dlisothia2ol-3-yl-piperazln-1-yl)-ethyl]-6-chloro-1 ,3-dihydro-indol- 
2-one (Howard, Harry R.; Lowe. John A. Ill; Seeger, Thomas F.; Seymour, 
Patricia A.; Zorn, Stevin H.; Maloney, Patrick R.; Ewing, Frank E.; 
Newman, Michael E.; Schmidt, Anne W,; et al., "3- 
Benzisothiazolylpiperazine Derivatives as Potential Atypical Antipsychotic 
Agents", Journal of Medicinal Chemistry (1996),' 39(1). 143-8) in THF (15 
ml), with stirring at 0®C. The reaction was warmed to reflux for 2 hours. 
The reaction was cooled and treated with a 30% aqueous solution of 
sodium carbonate (10 ml). The layers were separated. The aqueous layer 
was extracted with ethyl acetate (2 x 20 ml). The combined organlcs were 
dried over magnesium, filtered and the filtrate concentrated. The crude 
product was eluted through a flash column (silica gel 40, 230-400 mesh, 
CH2CI2 to 8% Eton and 1% NH4OH In CH2CI2) to give the tttle compound 
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as a solid, yield = 348 mg (11%). NMR (400 MHz. DMSO-D6) 5 ppm 
3.01 (m, 2 H) 3.16 (m, 2 H) 3.31 (m. 4 H) 3.51 (m, 4 H) 3.67 (d, J=11.72 
Hz. 2 H) 4.07 (d, Ji=13.68 Hz, 2 H) 7.04 (s, 1 H) 7.28 (s. 1 H) 7.45 (t. 
J=8.30 Hz, 1 H) 7.56 (t, J=8.06 Hz, 1 H) 8.10 (m, 2 H) 11.32 (s. 1 H): MS 
5 (APCI),(M+1)* = 399.0. 

EXAMPLE 42 

145-r2-f4-Benzofdlisothiazol-3-vl-p|perazin-1-v»-ethvn-6-chloro-2.3- 
dihvdro-lndol-1 -vil-ethanone 

10 




A solution of 3-{4-[2-(6^hloro-2,3-dihydro-1H-indol-5-yl)-ethyl]- 
piperazin-1-yl}-benzo[d]isothiazole (500 mg, 1.25 mmols) In THF (10ml) 

IS with triethylamine (0.262 ml, 1 .88 mmols) was treated with acetyl chloride 
0.088 ml, 1.25 mmols) and stirred for 16 hours at room temperature. The 
reatlon was quenched with water, extracted with methylene chloride and 
filtered through 5 im PTFE (phase-separating filter), and concentrated in 
vacuo, followed by a crystallization from Isopropyl alcohol to yield : 510 mg 

20 (93%) of 1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazln-1-yl)-ethyl]-6-chloro- 
2,3-dihydro-lndoi-1-yl}-ethanone. ^H NMR (400 MHz. DMSO-D6) 8 ppm 
2.91 (m, 2 H) 3.07 (m, 2 H) 3.23 (m. 1 H) 3.49 (t, ^8.43 Hz, 1 H) 3.84 (m, 
2 H) 4.49 (t. J=8.55 Hz. 1 H) 7.64 (s, 1 H) 7.81 (m, 1 H) 7.94 (m. 1 H) 8.43 
(m, 1 H); MP = 160.2-162.3 °C: MS (APCI). (M+1)* =441,1. 

25 

EXAMPLE 43 

1-(5-r2-f4-Benzord1isothiazol-3-vl-piperazin-1-vn-ethvn-6-chloro-2.3- 
dihvdrO"lndol-1 -vll-propan-1 -on 
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CI 

A solution of 3-{4-I2-(6-Chloro-2.3-dihydro-1H-indol-5-yi)-ethyl]- 
piperazin-1-yl}-ben20[d]isothiazole (375 mg, 0.94 mmols) in THF (2.0ml) 
with triethylamine (0.196 ml, 1.41 mmols) was treated with Propionyl 

5 chloride (0,083 ml, 0.95 mmols) and stirred for 16 hours at room 
temperature. The reation was quenched with sodium hydroxide (IN, 5 ml), 
extracted with methylene chloride and filtered through 5 ^im PTFE (phase- 
separating filter), and concentrated in vacuo, followed by a crystallization 
from isopropyl alcohol to yield: 207 mg (48%) Isolated in 100% purity @ 

10 254 nm; LCMS (APCI) 455.2 [M+H]^ 

The title compounds of Examples 44 through 50 were prepared 
from 3-{4-[2-(2,3-Dihydro-1H-indol-5-yl)-ethyl]-piperazin-1-yl}- 
benzo[d]i$othiazole in a fashion similar to that reported above using the 
appropriate commercially available acid chloride. 

15 

EXAMPLE 44 

1"(5'-r2-(4-Benzorcnisothiazol-3-vl"Diperazin-1«vn'ethvn"6-Ghloro-2,3- 
dihvdro-indoM "Vft-butan-l -one 

CH: 

Treating with butyryl chloride; yield: 265 mg (60%) Isolated in 100% 
purity @ 254 nm; LCMS (APCI) 469.2 [M+Hf . 

EXAMPLE 45 
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1-f5-r2-(4-Benzord1is6thia20l-3-vl"PiDerazin-1-vn-ethvn-^-chloro-2,^ 
dihvdro-indoM ■vlV-2-m thvl-propan-1 -on 




Treating with isobutyryi chloride; yield: 136 mg (31%) isolated in 
100% purity @ 254 nm; LCMS (APCI) 469.3 [iVi+H]*. 

EXAMPLE 46 

1-fS-r2-(4>-Benzord11sothlazol"3-vl-piperazln-1-vi)-ethvn-6-chlorO'2,3- 
dlhvdro-lndol-l-viy-pentan-1 -one 



Treating with valeryl chloride; yield: 310 mg (67%) Isolated in 100% 
purity @ 254 nm; LCMS (APCI) 483.3 [M+Hf . 

EXAMPLE 47 

1-(5-r2-f4-Ben2ord1isothia2ol-3-vl-plpera2in-1-vl)-ethvn-6-chloro-2.3- 
dihvdro-indol-1-vl>-3-methvl-butan-1-one 





Treating with isovaieryl chloride; yield: 198 mg (44%) Isolated in 
100% purity @ 254 nm; LCMS (APCI) 483.2 [M+H]*. 
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EXAMPLE 48 

l5-r2-f4-Benzord1isothiazor-3-vl-piperazin-1-vn-ethvn-6-chloro-2.3- 
dihvdro-indol-1-vft-cvcloDentvl-methanione 



5 




Treating with cyclopentane carbohyl ctiloride; yield: 332 mg (72%) 
Isolated in 100% purity @ 254 nrp; LCMS (APCI) 495.2 [M+Hl^^. 

10 EXAMPLE 49 

g-r2-M-Benzord1isothiazol-3-vl-piperazin-1-vi>-ethvn-6-chtoro-2.3- 
dlhvdro-lndol-1-vft-wclohexvl-methanone 




15 Treating with cyclohexane carbonyl chloride; yield: 166 mg (35%) 

Isolated In 100% purity @ 254 nm; LCMS (APCI) 509.3 [M+H]*. 



20 



EXAMPLE 50 

3-f4-r2-f6-Chloro-1-methanesulf6nvi-2.3-dihvdro-1H-indol-5-vn-ethvn- 
piperazln-1 -vn-banzordlisothiazole 
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Treating with metfiane sulfonyl cliloride; yield: 83 mg (18%) Isolated 
in 100% purity @ 254 nm; LCMS (APCI) 477.2 [M+H]^ 



EXAMPLE 51 

5-r2-(4-Benzord1isothiazol->3-vl-plperazln-1-vn-ethvn-6-chlorO'-2,3" 
cHhvdro-lndole-1-carboxvllc acid methvlamlde 




A solution of 3-{4-[2-(6-Chloro-2,3-dihydro-1H-indol-5-yl)-ethyI]- 
plperazin-1-yl}-benzo[d]isothiazoIe (160 mg, 0.4 mmols in THF (5ml) was 
treated by dropwise addition with above methyl isocyanate at room 
temperaturie and allowed to stir for 72 hours. The reaction was 
concentrated to dryness, diluted with H2O and extracted with methylene 
chloride and filtered through 5 ^m PTFE (phase-separating filter), and 
concentrated in vacuo, followed by a crystallization from acetonitrile to 
yield: 164 mg (90%). Rt(min) reported is for the following HPLC conditions: 
65:35 [H2O:MeCN]+0.1% TFA, 1.5 mL/min, 250x4.6 mm LUNA C18. 
Isolated in 100% purity @ 254 nm HPLC: Rt = 4.856; MS (APCI). (M+1)* = 
456.1 

The title compounds of Examples 52-56 were prepared from 3-{4- 
[2-(2,3-Dihydro-1 H-indol-5-yl)-ethyl]-piperazin-1 -yl}-benzo[dlisothlazole in 
a fashion similar to that reported above using the appropriate commercially 
aviailable isocyanate. 



EXAMPLE 52 

5"r2-{4-Benzord1isothiazol-3-vl-piperaz!n-1-vh-ethvn-6-chloro-2,3- 
dihvdro-indole-1-carboxvlic acid ethvlamide 
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5 



10 



^ cr HN^ 



Treating with ethyl isocyanate; yield: 170 mg (90%) Isolated in 
100% purity @ 254 nm HPLC: Rt = 6.216; MS (APCI), (M+1)* = 470.1 . 

EXAMPLE 53 

5-r2-(4-Benzord1isothiazoi-3-vl-piperazin-1-vl)-ethvn-6-chloro-2.3- 
dihvdro-indole-1-carboxvlic acid propvlamide 



Treating with n-propyl isocyanate; yield: 178 mg (92%) Isolated in 
100% purity @ 254 nm HPLC: Rt = 8.880; MS (APCI). (M+1)* = 484.1. 

15 EXAMPLE 54 

5-r2-f4-Benzord1isothiazoi-3-vl-piDerazln-1-vl)-ethvn-6-chloro-2.3- 
dihvdro-indole-1-carboxvlic acid isopropvlamide 



20 




Treating with isopropyl isocyanate; yield: 100 mg (52%) Isolated in 
100% purity @ 254 nm HPLC: Rt = 8.862; MS (APCI), (M+1)* = 484.1. 



25 
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EXAMPLE 55 



5-r2-f4"Benzord11sothiazol-3-vl-Diperazin-1 -vn-* thvn-6-chloro-2,3- 
dihvdro-indole-1-carboxvlic acid tert-butvlamide 



Treating with t-butyl isocyanate; yield; 94 mg (47%) Isolated in 
100% purity @ 254 nm HPLC: Rt = 17.330; MS (APCI), (M+1)^= 498.2. 

EXAMPLE 55 

5-r2'^f4-Ben2ord1iSothiazol-3-vl-piperazin>1-vn-ethvn^6-chloro-2.3- 
dihydro-indole-l-carboxvlic acid cvclopentvlamide 



Treating with cyciopentyl isocyanate; yield: 200 mg (98%) Isolated 
in 100% purity @ 254 nm HPLC: Ri = 15.499; MS (APCI), (M+1)* = 510.1. 

EXAimPLE 56 

5"r2-(4-Benzord1isoth}a2oU3«vl'Piperazin-1-vl)"ethvn"6-chIoro-2,3- 
dilivdro-indole-1-carboxvlic acid ptienvlamide 






Treating with phenyl isocyanate; yield: 120 mg (58%) Isolated in 
100% purity @ 254 nm HPLC: Rt = 13.190; MS (APCI), (M+1)^ = 518.1. 
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EXAMPLE 57 

6-Chloro-5-(3rchloro-Dropionvn-1-3-dihvdro-lndol»2-one 




A 500ml rb flask equipped with a stirrer, reflux condenser and 
tieating mantle, was charged with aluminum chloride (AICI3) (14.76 g, 0.11 
mol), 75 mL of carbon disulfide and 3-chloropropionyl chloride (2.21 ml, 
0«023 mol) and this was stirred at room temperature during the portionwise 
addition of 6-chloro oxindole (3.0 g, 0.0179 mol). This mixture was then 
heated to reflux for 3 hours, then cooled. The solvent was decanted and 
the reaction was quenched with addition of ice and water. The suspension 
was stiired vigorously for 0.5 hours, followed by filtration. The solids were 
washed with water and then dried overnight in a vacuum oven. Yield = 
4.23 g (92%); IVIS (APCI), (M + 1)* = 259.1. 

EXAMPLE 58 

6-Chroro-5-f3-chloro-propvn-1,3-dlhvdro-indol-2-one 



6-Chloro-5-(3-chloro-propyl)-1 ,3-dihydro-indol-2-one was prepared 
in a similar fashion to that of Example 2 from scheme 1. Yield = 1.15 g 
(82%); MS (APCI), (M + 1 )* = 244.1 . 

EXAMPLE 59 

5-r3-f4-Benzordlisothiazol-3-vl-piperazin-1-v»-proPvn-6-chloro-1.3- 

dihvdro-indol-2«one 
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H 



5-[3-(4-Ben2o[d]lsothiazol-3-yl-piperazin-1-yl)-propyl]-6-chloro-1,3- 
dihydro-indol-2-one was prepared in a similar fashion to tliat of Example 3 
from scheme 1. Yield: 155 mg (16%) MS (APCI), (M + 1)* = 427.1. 

EXAMPLE 60 

3-(4,r3-(6-Chloro-2,3-dihvdro-1HHndo[-5-vl)-propvn-piperazin-1-vlV> 

benzofdlisothiazole 



A solution of 5-[3-(4-Ben2o[d]isothiazol-3-yl-piperazin-1-yl)-propyl]- 
6-chloro-1,3-dihydro-indol-2-one (1.0 g, 2.34 mmol) In THF (40 ml) with 
stirring at 0°C was treated with BH3 THF complex (9.4 ml, 9.4 mmol). The 
reaction was warmed to reflux for 1 6 hour. The reaction was cooled and 
treated with a 10% aqueous solution of sodium carbonate (10 ml) and 
warmed to reflux for 5.0 hours. The reaction was cooled and the layers 
were separated. The aqueous layers were extracted with ethyl acetate. 
The combined organics were dried over magnesium, filtered and the 
filtrate concentrated. The crude product was eluted through a flash 
column (1:1 Ethyl acetate:methylene chloride) to give the title compound. 
Yield = 70 mg (7%). MS (APCI), (M + 1 )^ = 413.1 . 

EXAMPLE 61 

1-f5-r3-f4-Benzord1isothiazol-3-vl-piperazin-1-vn-propvn-6-chloro-2,3" 




dihvdro-'indol-l -vl>-ethanone 
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5 . A solution of 3-{4-[3-(6-Chloro-2,3-dlhydro-1H-inclol-5-yl)-propyl]- 

piperazin-1-yl}-benzo[d]isothiazoIe (69 mg) in THF (1,0ml) with 
triethylamine (0.03 ml) was treated with aceticanhydride (0.03 ml) and 
stirred for 4 hours at reflux. The reaction was quenched with water, 
extracted with ethyl acetate and filter and concentrated in vacuo. Yield: 34 

10 mg,(45%) MS (APCI),(M+1)* = 455.1. 

EXAMPLE 62 
3-Methvl-but-2-enoic-acld o^tolvlamlde 



15 

To a cold 0.25M solution of o-toluidine (5.0ml, 46.85mmole, leq) in 
dry THF and pyridine (2eq) was added dropwise neat 3,3-dimethyl-acryloyl * 
chloride and stirred vigorously. The reaction was filtered and the filtrate 
20 diluted with EtOAc (equal volume) and washed with H2O (3x), 1N HCI (2x), 
sat. NaaCOa (1x), brine (1x), dried (MgS04), and concentrated to a solid. A 
mixture of the titled product and its terminal olefin isomer were isolated as 
a 1:1 mixture. MS (APCI) = 190.1 [M+Hf. 




25 



EXAMPLE 63 
4,4,8«Trimethvl-3,4-dihvdro-1H-auinolin-2'>one 
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To a solution of 3-Methyl-but-2-enoiG-acid o-tolylamlde (7.27g, 
38.41 mmole, leq) in 1 ,2-dichlorobenzene (50ml) was added AICI3 (30.73g, 
230.49mmole, 6eq) and tlie wliole heated to 50-70°C- As the reaction 
reached about 50^0 vigorous gaseous hydrogen chloride (HCI(g)) was 
released. After the HCI evolution appeared to cease, the reaction was 
allowed to continue for an additional 10min before cooling. The reaction 
was cooled and poured into cold H2O. The heterogeneous mix was 
extracted with CH2CI2 (3x1 00ml), dried (MgS04) and concentrated to an 
orange oil which was purified by l\/IPLC (30% EtOAc/hexanes) to give the 
above titled compound (5.357g, 28.31 mmole, 74% yield). NMR (400 
MHz. CDCI3) 8 8.43 (s, 1H). 7.16 (d. J = 7,5Hz. 1H). 7.04 (d, J = 7.5Hz, 
1H), 6.96 (t, J = 7.5Hz. 1H), 2.48 (s, 2H), 2.30 (s, 3H). 1.32 (s, 6H). 

EXAMPLE 64 

6>-f2^Chloro-acetvlM>4.8-trlmethvl''3,4^cHhvdro-1H-aulnolln-2-one 



To a solution of 4,4,8-Trimethyl-3,4-dlhydro-1H-quinolin-2-one 
(3.545g, 18.71 mmole, leq) in CS2 (200ml) was added chloroacetyl choride 
(2.23ml, 28.06mmole, 1.5eq), followed by aluminum chloride (9.98g, 
74.84mmole, 4eq) in one portion. The reaction was heated to reflux for 1h 
after which thin layer chromatography (TLC) and mass spectroscopy (MS) 
indicated complete reaction. After cooling, the solvent was decanted and 
the remaining residue was carefully hydrolyzed with cold H2O. The 
resulting precipitate was filtered and dried at 50^C under hivac to give titled 
compound as a tan solid (4.79g, 18.03mmole, 96% yield). 100% purity at 
254nm; LCMS (APCI) 266.3 [M+H]*; ^H NMR (400 MHz, CDCI3) 5 7.89 
(bs, 1H), 7.81 (s. 1H), 7.67 (s, 1H), 4.65 (s, 2H), 2.52 (s, 2H), 2.32 (s, 3H), 
1.36 (s, 6H). 
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EXAMPLE 65 

6-f2-Chloro^thvlM,4,84rlm thvl-3,4-dlhvdro-1H-quln lin-2-on 



5 




To a solution of 6-(2-Chloro-acetyl)-4,4,8-trimethyl-3,4-dihydro-1H- 
quinolin-2-one (4.79g, 18.03mmole, 1.0eq) in trifiuoroacetic acid (100ml) 
was added triethylsjlane (7.20ml, 45.08mmole, 2.5eq) and the whole 
heated to 60°C. After 2h TLC (30% EtOAc/hexanes) and MS indicated 

10 complete reaction. The reaction was cooled and poured over Ice. After 
extracting with CH2CI2 (3x1 00ml), drying (MgS04) and concentrating to ah 
oil, the crude was purified by MPLC (30% EtOAc/hexanes) to give the 
titled compound as a white solid (3.23g, 12.84mmole, 71% yield). 100% 
purity at 254nm; LCMS (APCI) 252.2 [M+Hf; NMR (400 MHz, CDCI3) 5 

15 7,41 (bs, 1 H), 6.99 (s, 1 H), 6.89 (s, 1 H), 3.67 (t. J = 7,3Hz, 2H), 2.98 (t. J = 
7.3Hz, 2H). 2.46 (s, 2H), 2.21 (s, 3H), 1.30 (s, 6H). 



EXAMPLE 66 

2-r2-(4-Benzord1isothlazol-3-vl-PiPerazin-1-vlQ-ethvn-4A8-trimethvl- 
20 . 3,4-dihvdro-1 Hrauinolin-2-one 




A heterogeneous mix of 6-(2-Chloro-ethyl)-4,4.8-trlmethyl-3,4- 
dihydro-1H-quindlin-2-one (2.200g, 8.739mmole, I.Oeq), sodium 
25 carbonate (1.158g, 10.924mmole, 1.25 eq), and added 3-Piperazin-1-yl- 
benzo[dlisothiazole hydrochloride (3.353g, 13.110mmole, I.Seq) in water 
(20ml) was heated to 175°.C under microwave assistance for lOmln. The 
reaction was diluted with H2O (100ml), CH2CI2 (100ml) and the layers 
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separated. The aqueous layer was extracted with CH2CI2 (2x. 50ml) and 
the organic dried (MgS04), concentrated, and the residue purified by 

IVIPLC (25%EA/CH2Cl2 50%EA gradient over 20min and hold for 

20mln — 100%EA gradient over 20mln). Titled product was obtained as 
a white crystalline solid in 63% yield. 100% purity at 254nm; LCMS (APCI) 
435.2 [M+Hf; NMR (400 MHz, CDCI3) 5 7,90 (d, 1H, J = 7.94Hz), 7.80 
(d. 1H. J = 7.94Hz). 7.46 (t, 1H, J = 7.94H2), 7.34 (t, 1H, J = 7.94Hz), 7.02 
(s. 1H). 6.91 (s, 1H), 4.78 (s, 1H). 3.69-3,55 (m, 4H), 2.86-2.59 (m, 8H), 
2.45 (s, 2H). 2.21 (s, 3H), 1.30 (s, 6H). 

EXAMPLE 67 

6-r2-(4-Benzorci1isDthiazol-3"Vl-PiDerazln-1-vn-ethvn-4,4,8"trlmethvl- 
1 ,2,3.4-tetrahvdro-auinollne 



15 




To a stirring solution of 2-[2-(4-Benzo[dlisothiazol-3-yl-piperazln-1- 
yl0-ethyl]-4,4,8-trimethyl-3,4-dlhydro-1 H-quinolin-2-one (0.500g, 
1.150mmole) in dry THF (50ml) was added Borane THF complex (1M In 
THF, 2eq) and the reaction heated to reflux for 3h. Upon cooling the 

20 reaction was quenched with MeOH and 1ml acetic acid. The reaction was 
concentrated to a residue and stripped from MeOH (3x, 50ml), The 
residue was taken up in DCM, washed with water and the organics dried 
(MgS04) and concentrated to a residue. The residue was taKen up in 
dioxane and the HCI salt was precipitated from HCI dioxane treatment. 

25 The salt was collected by filtration and then converted to its free base by 
treatment with NaOH and extraction with EtOAc to give titled product 
(0.421 g, I.OOOmmole, 87% yield). 100% purity at 254nm; LCMS (APCI) 
421.2 [M+H]+; 1H NMR (400 MHz, CHLOROFORM-D) 5 ppm 1.29 (s, 6 H) 
1.73 (m, 2 H) 2.06 (s. 3 H) 3.05 (m, 6 H) 3.28 (m, 2 H) 3.35 (m, 2 H) 3.72 

30 (d, J=13.43 Hz, 2 H) 3.98 (m, 2 H) 6.74 (s, 1 H) 6.93 (d, J=0.98 Hz, 1 H) 



5 
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Hz, 1 H) 7.37 (t. J=7.69 Hz, 1 H) 7.48 (t, J=7.57 Hz, 1 H) 7.84 (dd. 
J=11.72, 8.30 Hz, 2 H). 



EXAMPLE 68 

1-f6-r2-f4-Ben2ord1isothiazol-3-vl-DiDerazin-1-vn-ethvn-4.4.8-trimethvl 
3.4-dihvdro-2H-auinolln-1-vft-ethanone hydrochloride salt 



To a solution of 6-[2-(4-Benzo[d]isothlazol-3-yl-piperazln-1-yl)- 
ethyl]-4,4,8-trimethyl-1,2,3,4-tetrahydro-quinoline (0.499g, LOOOmmole) In 
dry THF (5ml) was added sodium liydride (NaH) (60% dispersed In oil. 1 .1 
eq). After stim'ng for 10 min. at room temperature, acetyl chloride was 
added dropwise. The reaction was stirred for 30 min. and was then diluted 
with H20/EtOAc and the layers separated. The organlcs were dried and 
concentrated and the residue subjected to MPLC (EtOAc). The HCI salt 
was precipitated by treatment of an ether solution of freebase with IN HCI 
in ethyl ether (EtzO) to give titled product (0.1 25g, 0.270mmole). 100% 
purity at 254nm; LCMS (APCI) 463.2 [M+HJ+j 1H NMR (400 MHz, 
CHLOROFORM-D) 5 ppm 1.14 (s. 2 H) 1.25 (s, 2 H) 1.32 (d. J=8.30 Hz, 3 
H) 1.55 (ddd, J=13.31, 7.57, 7.45 Hz, 1 H) 1.90 (s. 3 H) 2.11 (s, 1 H) 2.21 
(s, 2 H) 2.27 (s. 1 H) 2.68 (m, 2 H) 2.80 (m, 7 H) 3.02 (ddd, J=13.00, 7.75, 
5.37 Hz, 1 H) 3.59 (m, 4 H) 4.66 (m, 1 H) 6.95 (d, J=15.14 Hz, 1 H) 7.03 
(dd, J=7.82, 1.71 Hz, 1 H) 7.34 (td, J=7.57, 0.98 Hz, 1 H) 7.45 (m, 1 H) 
7.79 (m, 1 H) 7.90 (d, J=8.06 Hz, 1 H). 

EXAMPLE 69 

3-Methvl-but-2-enoic acid f3-chloro-2-methvl-phenvi)-amlde 
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3,3-Diethylacryoyl chloride (21.0 mU 0.189 mol) was slowly added 
to a solution of 3-chloro-2-methylanillhe (20.0 mL, 0.167 mol) and pyridine 
(17.0 mL, 0.210 mol) in dichloromethane (210 mL) at 0 ^C. After 1.5 h, the 
reaction was quenched by slow addition of saturated sodium bicarbonate 
solution (60 mL). The solution was transferred to a separatory funnel and 
the layers separated. The aqueous layer was back-extracted with 
dichloromethane (2 x 100 mL). The combined organic extracts were dried 
over anhydrous sodium sulfate, filtered and concentrated in vacuo. The 
resulting purple solid was used directly without purification. MS (APCI): 
(1^+1)"^ = 224.1. 

EXAMPLE 70 

7->Chloro-6-f2-chloro«acetvn-4,4,8-trimethvl-3,4^dlhvdro*1H-quinolln-2* 

one 




To a solution of 3-methyl-but-2-enoic acid (3-chloro-2-methyl- 
phenyl)-amide in dichloromethane (167 mL) was slowly added aluminum 
chloride (91.5 g, 0.686 mol) at a rate to maintain gentle reflux. Upon 
complete addition of the aluminum chloride, a reflux condenser was 
attached and the reaction was heated to reflux. After 1 .5 h, TLC showed 
no remaining starting material. Chloroacetyl chloride (20.0 mL, 0.250 mol) 
was slowly added and the mixture was Vefluxed for an additional 4 h. The 
reaction mixture was cooled to ambient temperature, poured into ice water 
(1000 mL) and extracted with dichloromethane (4 x 300 mL). The organic 
extracts were combined, washed with saturated sodium chloride solution 
(200 mL), dried over anhydrous sodium sulfate, filtered and the solvent 
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removed under reduced pressure. The resulting solid was used directly 
without purification. MS (APCI): (M+1)* = 300.1. {M*3)* = 302.1. 
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EXAMPLE 71 

7-Chloro-6-(2-chloro-ethvlMA84rlmethvl*3,4'dlhvdro--1H''auinolin«2- 

one 



To a solution of 7-chloro-6-(2-chloro-acetyl)-4,4,8-trlmethyl-3,4- 
dihydro-l H-quinolin-2-one in trifluoroacetic acid (168.0 mL) was added 
triethylsiiane (59.0 mL, 0.369 mol). Tlie reaction mixture was lieated to 60 
®C under nitrogen. After 5.5 h, the reaction was cooled to ambient p 
temperature and the reaction was stirred overnight. The reaction mixture ^ 
was poured into ice water (350 mL). The reaction flask was rinsed with - . 
methanol (50 mL). The mixture was vigorously stirred resulting in 
formation of a precipitate. The solid was filtered and then triturated with . 
hexanes. The solid was recrystallized from hot methyl-fe/t-butyl ether 
(MTBE) (600 mL) to product as a light tan solid. Yield: 36.0345 g (0.126 
mol, 75% yield over four steps). MS (APCI): (M+1)* = 288.1, NMR (400 
MHz, CDCI3, 5): 7.50 (br s, 1 H), 7.06 (s, 1 H), 3.71 (t, J=7.2 Hz, 2 H), 3.16 
(t. J=7.2 Hz, 2 H), 2.45 (s, 2 H), 2.30 (s, 3 H), 1.30 (s, 6 H). 

EXAMPLE 72 

642-(4-Benzordnisothiazol-3-vl-pipera2in-1-vl)"ethvn-7-chloro-4>4,8- 
trimethvl-3,4-dlhvdro-1H-auinolin"2-one 





S-N 
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A mixture of the product from step C above (5.0016 g, 17.476 
mmol), 3-piperazln-1-yl-benzo[d]isothiazole hydrochloride (4.4811 g, 
17.520 mmol), potassium carbonate (4.8299 g, 34.946 mmol) and 

5 potassium iodine (0.2903 g, 1.749 mmol) were reacted in acetonitrile (29.0 
mL) in a microwave reactor for 1 h at 200 ^C. The reaction was cooled to 
room temperature, diluted with H2O and filtered- The solid was washed 
with H2O and hexanes. The resulting solid was eluted through a flash 
column (silica gel 60, 230-400 mesh, 0-3% MeOH in CH2Ci2 gradient over 

10 1 h) to give an off-white solid. Yield: 5.6591 g (12.065 mmol, 69%). CHN: 
Calculated for C25H29CIN4OS-0.02 CH2CI2: C, 63.84; H. 6.22; N. 11.90. 
Found: C, 63.49. H. 6.13; N, 11.72. LC-MS (APCI): (M+1)* = 471.0. 
NMR (400 MHz, CDCI3, 5): 7.90 (d. J=8.2 Hz, 1 H). 7.80 (d, J=8.0 Hz. 1 
H). 7.58 (s, 1 H), 7.45 (ddd, J=8.0. 7.1, 1.0 Hz, 1 H), 7.34 (ddd. J=8.2. 7.1, 

15 1.0 Hz, 1 H), 7.08 (s, 1 H). 3.61 (m. 4 H). 2.98 (m, 2 H). 2.80 (s, 4 H), 2.68 
(m. 2 H). 2.44 (s, 2 H). 2.31 (s, 3 H), 1 .30 (s, 6 H). 

EXAMPLE 73 

6-r2-f4-Benzord1lsothlazoi-3"Vl-p|pefazln-1-vlVethvn-7-chloro-4,4,8'' 
20 trimethvl-1-2,3,4-tetrahvdro-auinoline 




S-N 



To a solution of 6-[2-(4"benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]- 
25 7-chloro-4,4,8-trimethyl-3,4-dihydro-1H-quinolin-2-one (2.5024 g, 5.335 
mmol) in anhydrous THF (18 mL) under a nitrogen atmosphere was added 
borane-THF complex (1.0 M, 6.4 mL, 6.4 mmol). The reaction was 
refluxed overnight Additional borane-THF complex (1.0 M, 6.4 mL, 6.4 
mmol) was added and the reaction was refluxed for an additional 4 h then 
30 cooled to ambient temperature. The excess reagent was quenched by 
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slow addition of methanol (MeOH, 20.0 mL). The reaction mixture was 
heated to reflux overnight then cooled to ambient temperature. The 
organic solvents were removed in vacuo to give a white residue. The 
residue was dissolved in MeOH (20 mL) and removed in vacuo. The 
residue was dissolved in methylene chloride (CH2CI2) and washed with 
saturated sodium bicarbonate solution (NaHCOa, 2 x 30 mL) and the 
organic layer was dried over anhydrous sodium sulfate (Na2S04), filtered 
and concentrated to an oil. The oil was eluted through a flash column 
(silica gel 60, 230-400 mesh, 0-5% MeOH in CH2CI2 gradient over 1 h) to 
give an off-white solid. Yield = 1.6876 g (3.709 mmol, 70%). CHN: 
Calculated for C25H3iCIN4S-0.05 CH2CI2: C. 65.50; H, 6.82; N, 12.20. 
Found: C, 65.14, H, 6.91; N. 11.91. MS (APCI). (M+1)* = 456. ^H-NMR 
(400 MHz, CDCI3, 5): 7.91 (d, J=8.2 Hz, 1 H), 7.80 (d, J=8.2 Hz, 1 H), 7.45 
(t, J=7.4 Hz, 1 H), 7.34 (t, J=7.4 Hz. 1 H), 7.00 (s, 1 H), 3.76 (br s, 1 H), 
3.60 (m, 4 H), 3.36 (m, 2 H), 2.90 (m, 2 H). 2.80 (m, 4 H), 2.65 (m, 2 H), 
2,17 (s, 3 H). 1 .71 (m, 2 H), 1 .28 (s, 6 H). 

EXAMPLE 74 

1-f6"r2"f4-Benzord1lsothiazol-3-vl-piperazln-1-v»-ethvn-7-chloro^A8- 
trImethvi-3,4*dlhvdro-2H-auinolin-1-vll>-ethanone methane sulfonate 




•MeSOsH 



To a stirred solution of 6-[2-(4-benzoId]isothiazol-3-yI-piperazin-1- 
yl)-ethyl]-7-chloro-4,4,8-trimethyl-1.2,3,4-tetrahydro-quinoline (0.4497 g, 
0.988 mmol) in THF (10 mL) under a nitrogen atmosphere was added 
acetyl chloride (77.4 \xL, 1.089 mmol). The reaction was stirred O.N. 
Additional acetyl chloride (0.0250 mL, 0.351 mmol) was added to try to 
drive the reaction to completion. After 0.5 h, there was no change in TLC. 
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The reaction was quenched by slow addition of sat. NaHC03 solution (10 
mL) and etiiyl acetate (EtOAc, 10 mL), The layers were separated and the 
organic layer was dried over anhydrous Na2S04. filtered and concentrated 
in vacuo. The residue was eluted through a flash column (silica gel 60, 

5 230-400 mesh, 25-75% EtOAc in hexanes gradient over 1 h) to a clear oil. 
Attempts to crystallize using CH2CI2 and CHaCb/hexanes were 
unsuccessful. The oil was taken up in THF (9.5 mL) and heated to 40 °C. 
Methanesulfonic acid (61.5 jxL, 0.948 mmol) was added and after 5 min, 
the reaction was allowed to cool to ambient temperature. The product was 

10 allowed to crystallize overnight. Hexanes were added to the reaction 
mixture and the solid was filtered and washed with hexanes. The wet solid 
was dried in a vacuum oven at 60 °C to give a white/off-white crystalline 
solid as the mesylate salt Yield: 0.4576 g (0.771 mmol. 78%). CHN: 
Calculated for C27H33CIN4OS-CH4O3S-0.34 H2O: C, 56.11; H, 6.34; N, 

15 9.35. Found: C, 55.72, H, 6.01; N, 8.97. MS (APCI). (M+1)* = 498. ^H- 
NMR (400 MHz, CDCI3, 8): 1 1 .60 (br s, 0.6 H), 1 1 .47 (br s, 0.4 H), 7.84 (m. 
2 H). 7.51 (m, 1 H), 7.40 (m, 1 H). 7.35 (s, 0.6 H), 7.32 (s, 0.4 H), 4.65 (m. 
0.6 H), 4,16 (m, 1.4 H). 3.97 (m, 2 H), 3.70 (m, 1 H), 3.32 (m, 4 H). 3.01 
(m, 1 H). 2.90 (s. 3 H), 2.28 (s, 1.2 H). 2.25 (s. 1.8 H). 2.11 (s. 1 H), 1.90 

20 (m, 1 .2 H), 1 .85 (s, 2.4 H). 1 .81 (s. 3.6 H), 1 .75 (m, 1 .2 H), 1 .55 (m, 0.6 H), 
1 .35 (s, 1 .8 H), 1 .33 (s. 1 .2 H). 1 ,25 (s. 1 .2 H), 1 .14 (s, 1 .8 H). 

V EXAMPLE 75 

1-l6>r2-f4-Benzord1isothiazol-3-vl->piperazln-1-vlVethvn-7>'Chloro-4A8- 
25 trimethvl"3-4-^dihvdro-2H-aulnolin-1 ■^vl^propan-l -one methane 

sulfonate 




-MeSOaH 



I 
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To a stirred solution of 6-[2-(4-benzo[d]isothiazol-3-yl-piperazin-1- 
yl)-ethyl]-7-chloro-4,4.8-trirTiethyl-1,2.3,4-tetrahydro-quinoline (0.4500g, 
0.989 mmol) in THF (10 mL) under a nitrogen atmosphere was added 
proplonyl chloride (94.6 p.L, 1.089 mmol). The reaction was stirred O.N, 
Additional propionyl chloride (31 .0 (xL, 0.357 mmol) was added to try to 
drive the reaction to completion. After 0.5 h, there was no change in TLC. 
The reaction was quenched by slow addition of sat. Nai-ICOa solution (10 
mL) and EtOAc (10 mL). The layers were separated and the organic layer 
was dried over anhydrous Na2S04, filtered and concentrated in vacuo. The 
residue was eluted through a flash column (silica gel 60, 230-400 mesh, 
25-75% EtOAc in hexanes gradient over 1 h) to a clear oil. Attempts to 
crystallize using CH2CI2 and CHaCla/hexanes were unsuccessful. The oil 
was taken up in THF (9.0 mL) and heated to 40 °C. Methanesulfonic acid 
(59.0 p.L, 0.909 mmol) was added and after 5 min, the reaction was 
allowed to cool to ambient temperature. The product was allowed to 
crystallize overnight. Hexanes were added to the reaction mixture and the 
solid was filtered and washed with hexanes. The wet solid was dried in a 
vacuum oven at 60 ^ to give a white/off-white crystalline solid as the 
mesylate salt. Yield: 0.4484 g (0.738 mmol, 75%). CHN: Calculated for 
C28H35CIN40S-CH403S: C, 57.36; H, 6.47; N, 9.23. Found: C, 57.01, H. 
6.23; N, 8.90. MS (APCI), (M+1)* = 512. ''H-NMR (400 IVIHz. CDCI3, 5): 
11.58 (br s, 0.6 H), 11.45 (br s, 0.4 H), 7.84 (m, 2 H), 7.51 (m, 1 H), 7.40 
(m, 1 H), 7.34 (s, 0.6 H), 7.31 (s, 0.4 H). 4.66 (m, 0.6 H), 4.16 (m, 1.4 H), 
3.98 (m, 2 H), 3.71 (m. 1 H), 3.36 (m, 2 H), 3.26 (m, 1 H), 3.00 (m, 0.6 H), 
2.90 (s, 3 H), 2.60 (m. 0.4 H). 2.48 (m. 0,4 H), 2.23 (s, 1,8 H), 2.16 (m. 0.6 
H). 2.08 (s, 1.2 H), 1.89 (m. 1.4 H), 1.75 (s, 6 H), 1.54 (m, 0.6 H), 1.34 (s. 
1.8 H), 1.32 (s, 1.2 H). 1.24 (s, 1.2 H), 1.23 (t. J=7.5 Hz, 1.2 H), 1.13 (s, 
1 .8 H), 1 .04 (t, J=7.5 Hz, 1 .8 H). . 

EXAMPLE 76 

f6-r2-f4-Benzordnisothiazol-3-vl-piperazin*1*vn-ethvn"7'ChiorO"4,4,8- 
trimethvl-3,4-dihvdro-2H"quinolin''1-vl>-cvciopropvlmethanone 



V 
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S-N 

To a stirred solution of 6-I2-(4-benzo[d]isothlazol-3-yl-piperazin-1- 

5 yl)-ethyl]-7-chloro-4,4,8-trimethyl-1 ,2,3.4-tetrahydro-quinoline (0.4496g, 
0.988 mmol) in THF (10 mL) under a nitrogen atmosphere was added 
cyclopropanecartxinyl chloride (98.8 \iL, 1.089 mmol). The reaction was 
stinred O.N. Additional proplonyl chloride (31.0 |iL, 0.342 mmol) was added 
to try to drive the reaction to completion. After 0.5 h, there was no change 

10 in TLC. The reaction was quenched by slow Addition bf sat. NaHCOs 
solution (10 mL) and EtOAc (10 mL). The layers were separated and the 
organic layer was dried over anhydrous sodium sulfate (Na2S04), filtered 
and concentrated in vacuo. The residue was eluted through a flash column 
(silica gel 60, 230-400 mesh, 25-75% EtOAc in hexapes gradient over 1 h) 

15 to give a white foam. The foam was dried overnight under high vacuum. 
Yield: 0.4477 g (0.856 mmol, 87%). CHN: Calculated for 
C29H35CIN4OS«0.07 CH2CI2: C. 65.99; H. 6.69; N. 10.49. Found: C, 65.87, 
H, 6.50; N, 10.19. MS (APCI), (IVI+1)* = 524. ^H-NMR (400 MHz, CDCI3, 
8): 7.91 (d, J^8.1 Hz, 1 H), 7.81 (d, J=8A Hz, 1 H), 7.46 (ddd. J=8A, 7.0, 

20 1.0 Hz, 1 H), 7.35 (ddd, >8.1, 7,0, 1.0 Hz, 1 H), 7.14 (s, 0.9 H). 7.08 (s, 
0.1 H), 4.65 (m, 1 H), 3.60 (m, 4 H), ) 3.04 (m, 2 H), 2.81 (m, 4 H), 2.71 (m, 

2 H), 2.34 (s, 2.7 H), 2.10 (s, 0.3 H), 1.91 (m, 1 H). 1.58 (m, 3 H). 1.37 (m. 

3 H). 1.21 (s, 0.3H), 1.17 (s, 2.7 H), 1.05 (m, 2 H), 0.83 (m. 1 H), 0.55 (m, 
1 H). 

25 
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EXAMPLE 77 



7-r2"f4^Benzorcnisoxazol'3*vNDlperazin-1 -vh-ethyn-l ,3 .4,5-t trahvdro- 

benzor61a2eDin-2* ne 



A. 1,3,4,5-tetrahvdro-benzorblazepin-2-one 

Beilstein Registry Number 137258; CAS Registry Number 4424-80-0 
Horning, E. C; Stromberg, V. L.; Lloyd, H. A. J. Am. Chem. Soc. 1952, 74, 
5153-5155. 

B. 7-(2-Chloro-acetvl)"1 ,3,4.5-tetrahvdro-benzorb1azepin-2-one 

To a 1-L round-bottom flask was added AICI3 (83.4 g. 626 mmol), CS2 
(500 mL), chloroacetyl chloride (12.0 mL, 156.4 mmol), and azepinone 
(from step A) [16.79 g, 104.3 mmol]. The reaction was stirred to a thick 
gummy deposit, refluxed for 3 h and cooled to C^C. The solvent was 
decanted and ice water (300 mL) was added very slowly (CAUTION: 
exotherm and HCI gas produced) until a solid suspension was formed. 
The solid was collected by filtration and washed with H2O (50 mL) to 
produce a brown solid. This material was recrystallized in methanol/HaO 
to give the title compound (19.2 g, 78%) as a dark tan solid: NMR (300 
MHz, CDCI3) 5 8.50 (s, 1H), 7.87-7.81 (m, 2H), 7.10 (d, J = 9.0 Hz, 1H), 
4.68 (s, 2H), 2.89 (t, J = 7.2 Hz, 2H), 2.42 (t, J = 7.2 Hz, 2H), 2.36-2.25 (m, 
2H). 

C. 7-f2^Chloro-ethvl)-1,3.4,5-tetrahvdro-benzorf)1azepin-2"One 

Into a 250-mL round-bottom flask was placed the ketone from step B (5.00 
g, 21.1 mmol) and TFA (25 mL). The solution was cooled to 0 °C and 
triethylsilane (10.2 mL, 63.2 mmol) was added dropwlse over a 5 min 
period. The reaction was warmed to 50 °C and stirred for 18 h. The 




O-N 
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mixture was cooled to room temperature, diluted with H2O (100 mL) and 
extracted with ethyl acetate (3 x 50 mL). The combined organic layers 
were dried over Na2S04, and concentrated under high vacuum to produce 
the title compound (5.1 g. >99%): NMR (300 MHz. CDCI3) 5 9.19 (s, 
5 1H), 7.17-7.12 (m, 2H), 7.00 (d, J = 9.0 Hz, IN), 3.72 (t, J = 9.0 Hz. 2H), 
3.06 (t, J = 7.2 Hz, 2H), 2.80 (t, J = 7.2 Hz. 2H), 2.41-2.28 (m. 4H). 

D- 7-r2-f4rBenzorcflisoxazol-3-vl-piperazin-1 -vh-ethvll-l ,3 A5- 
tetrahvdro-benzoFd1az:epln-2"One 

10 A suspension of the compound from step C (1 .00 g, 4.48 mmol) in CH3CN 
(40 mL) was treated with 3-piperazin-1-yl-benzo[c(]isoxazole • HCI (1.20 g, 
4.98 mmol), Nal (744 mg, 4.96 mmol), and potassium carbonate (K2CO3) 
(1.87 g, 13.5 mmol). The mixture was heated to reflux under nitrogen (N2) 
for 44 h, then allowed to cool. The mixture was diluted with H2O (100 mL) 

15 and extracted with CH2CI2 (4 x 100 mL). The combined organic layers 
were dried over Na2S04, decanted, and the solvent was removed In 
vacuo. The residue was purified by flash column chromatography (silica 
gel, EtOAc) to give the title compound (0.95 g, 54%) as a white powder: 
mp 199-200 X; ^H NMR (300 MHz, CDCI3) 5 7.70 (d, J = 8.1 Hz, 1H). 

20 7.45-7.52 (m, 2H), 7.19-7.25 (m, 1H), 7.18 (s, 1H). 7.08-7.11 (m, 2H), 6.88 
(d, J = 8.4 Hz, 1H), 3.61-3,64 (m, 4H), 2.65-2.86 (m, 10H), 2.35 (t. J = 7.5 
Hz, 2H), 2.23 (m, 2H); ESI MS m/z 391 [C23H26N4O2 + Hf; Rf 0.41 (silica 
gel, 95:5 EtOAc/MeOH); HPLC 97.0% (AUG), fp = 1 1 .36 min. Anal. Calc'd 
for C23H26N4O2: C, 70.75; H, 6.71; N, 14.35. Found: C, 70.71; H, 6,72; N, 

25, 14.28. 

EXAMPLE 78 

1 -f 7-r2-f4>-Benzordlisoxazol-3-vl*piperazin-1 -vl^ethvn-2,3,4,5- 
tetrahvdro-ben2orfe1azepln-1 -vft'ethanone methanesulfonate 
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A. 7-r2-(4-Benzorcnisoxazol-3-vl-piperazln-1"vn*ethvn-2,3,4,5'> 
tetrahvdro-1 W-benzorWazeplne 

5 A suspension of the title compound of Example 77 (0.36 g, 0.92 mmol) in 
THF (8 mL) was treated with a solution of BH3 in THF (4.0 mL, 1.5 M, 6.0 
mmol). The resulting clear solution was heated to reflux for 3 h, then 
allowed to cool. The reaction was quenched with 6N HCI until gas 
evolution subsided. The mixture was heated to reflux for 1 h, allowed to 

10 cool, and then made basic (pH 8) with solid sodium hydroxide (NaOH) and 
a 1 N NaOH solution. The biphasic mixture was diluted with H2O (50 mL) 
and extracted with CH2CI2 (3 x 50 mL). The combined organic layers were 
dried over Na2S04, filtered, and the solvent was removed in vacuo. The 
residue was purified by flash column chromatography (silica gel, 2:1 

15 hexanes/EtOAc) to give the titi.e compound (0.22 g, 63%) as a colorless 
oil: NMR (300 MHz, CDCI3) 5 7.70 (d, J = 8.1 Hz, 1H), 7.44-7.52 (m. 
2H), 7.19-7.25 (m, 1H), 6.96 (d, J = 1.7 Hz, 1H), 6.89 (dd. J = 7.9, 2.0 Hz. 
1H), 6.67 (d, J = 7.8 Hz. 1H), 3.71 (bs, 1H), 3.61-3.64 (m, 4H), 3.02 (t, J = 
5.3 Hz, 2H), 2.62-2.78 (m, 10H), 1.76-1.83 (m, 2H), 1.60-1.67 (m, 2H); ESI 

20 MS m/z 377 [C23H28N4O + H]*; Rf 0.52 (silica gel. 1:1 hexanes/EtOAc). 

B. 1 -l7-r2-(4-Ben2orc/lisoxazol-3-vl-piperazin"'1 ■vn-ethvn-2,3.4-5- 
tetrahvdro-benzordlazepin-1 -vlt-ethanone methanesulfonate 

A solution of the title compound from step A (0.22 g, 0.58 mmol) in CHaCb 
25 (12 mL) was treated with acetic anhydride (AC2O) (55 ^iL, 0.58 mmol). 
After stirring at room temperature under N2 for 15 h. the reaction was 
quenched with saturated NaHCOa (30 mL) and extracted with CH2CI2 (3 x 
50 mL). The combined organic layers were dried over Na2S04, decanted. 
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and the solvent was removed in vacuo. The residue was purified by flash 
column chromatography (Silica gel, 2:1 EtOAc/hexanes) to give a white 
solid residue (0.21 g, 0.50 mmol, 86%). The residue was dissolved in 
EtOAc .(15 mL) and treated with methanesulfonic acid (CH3SO3H) (2M In 

5 . EtaO, 0.25 mL, 1 mmol). After stirring for 5 min, the resulting precipitate 
was isolated by filtration, washed with E^O (3x6 mL), and dried in a 
vacuum oven at 50°C.for 4 d to give the title compound (228 mg, 88%) as 
a white powder: mp 234-235 'C (dec); NMR (300 IVIHz, CDCI3) 5 11.99 
(s, 1H), 7.51-7.63 (m, 3H). 7.27-7.33 (m, 1H), 7.13-7.17 (m, 2H). 7.08 (d, J 

10 = 7.8 Hz. 1 H), 4.68 (m, 1 H), 4.20 (d, J = 14.5 Hz, 2H), 3.99 (t, J = 12.3 Hz. 
2H). 3.72 (d, J = 12.2 Hz, 2H). 3.08-3.33 (m. 6H). 2.90 (s. 3H), 2.68-2.74 
(m, 2H), 2.50-2.59 (m. 1H), 1.74-1.99 (m, 3H),. 1.83 (s. 3H). 1.32-1.40 (m, 
1H); ESI MS m/z 419 [C25H30N4O2 + H]*; Rf 0.47 (silica gel. 95:5 
EtOAc/MeOH); HPLC >99% (AUG), fe = 12.12 min. Anal. Calc-d for 

15 C25H30N4O2 • CH3SO3H: C, 60.68; H, 6.66; N, 10.89. Found: C, 60.62; H. 
6.57; N, 10.82. 

EXAMPLES 79A and 79B 
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7-f2-r4-f5-Fluoro-b nzorcnisothiazQl-3-v»-PiP razin-1-vn-ethvn-1.3A5- 
tetrahvdro-b nzorii1a2epin-2-one (Ex,79A) 

A suspension of 7-chloroethyla2epln-2-one (1,71 g, 7.64 mmol). and 5- 
fluoro-3-piperazin-1-yl-benzo[c/lisothiazoIe (1.99 g, 8.39 mmol) in CH3CN 
(80 mL) was treated with Nal (1.27 g, 8.47 mmol), and K2CO3 (2.12 g, 15.3 
mmol). The mixture was heated to reflux under N2 for 3 days (d), then 
allowed to cool. The mixture was diluted with H2O (200 mL) and extracted 
with CHaCIa (3 x 200 mL). The combined organic layers were dried over 
Na2S04, filtered, and the solvent was removed in vacuo. The residue was 
purified by flash column chromatography (silica gel, 2:1 EtOAc/hexanes) to 
give an off-white solid (2.58 g, 79%). The solid was recrystallized from 
EtOAc/hexanes to give the title compound as a white fluffy solid:, mp 168- 
169 X; NMR (300 MHz, CDCI3) 5 7.75 (dd, J = 8.9. 4.6 Hz, 1H), 7.54 
(dd, J= 9.3, 2.2 Hz, 1H), 7.23-7.29 (m, 2H). 7.09-7.12 (m,2H). 6.89 (d. J = 
8.4 Hz, 1H), 3.54-3.57 (m, 4H). 2.67-2.85 (m, 10H), 2.34-2.36 (m, 2H),: 
2.21-2.26 (m, 2H); ESI MS m/z 425 [C23H25FN4OS + Hf ; Rf 0.31 (silica 
gel, EtOAc); HPLC >99% (AUG), fe = 12.28 min. Anal. Calcd for 
C23H25FN4OS: C, 65.07; H, 5.94; N, 13.20. Found: C, 64.94; H, 5.97; N, 
13.13. 

7-f2-r4-(7-Fluoro-benzorcnisothlazol-3-vn-p|perazin"1-vn-ethvlV1^ 

tetrahvdro-benzorii1azepin-2-'one fEx, 79B) 
A suspension of 7-chloroethylazepin-2-one (1.49 g, 6.66 mmol) and 7- 
fluoro-3-piperazin-1-yl-benzo[d|isothiazole • HCI (2.00 g, 7.31 mmol) in 
CH3CN (70 mL) was treated with Nal (1.10 g, 7.34 mmol), and K2CO3 
(2.77 g, 20.0 mmol). The mixture was heated to reflux under N2 for 3 d, 
then allowed to cool. The mixture was diluted with H2O (200 mL) and 
extracted with CH2CI2 (3 x 200 mL). The combined organic layers were 
dried over Na2S04, filtered, and the solvent was removed in vacuo. The 
residue was purified by flash column chromatography (silica gel, 4:1 
EtOAc/hexanes) to give the title compound (2.54 g, 90%) as an off-white 
solid: mp 180-181 ^C; ^H NMR (300 MHz, CDCI3) 5 7.70 (d, J = 8.1 Hz, 



-94- 



1H), 7.31-7.37 (m. 1H), 7.09-7.17 (m, 4H). 6.88 (d. J = 8.5 Hz, 1H), 3.59- 
3.62 (m. 4H), 2.66-2.87 (m. 10H). 2.34-2.36 (m. 2H), 2.21-2.25 (m. 2H); 
ESI MS m/z 425 [C23H25FN4OS + H]*; Rf 0.22 (silica gel. EtOAc); HPLC 
>99% (AUG), tR = 12.79 min. Anal. Caltfd for C23H25FN4OS: C. 65.07; H, 
5.94; N, 13.20. Found: C, 64.86; H, 5.86; N, 13.01, 

EXAMPLE 80 

1-f7-r2-f4-BenzorcnisoxazoU3"Vl-p[perazin"1-vn-ethvll-5,5-dimethvl- 
2,3,4,5"tetrahvdro-benzorb1azepin-1 -vft-proDan-l -one 



A. 9-r2-'f4-Benzorcnisothiazol-3-vl-piperazin-1-vl)-ethvn-1,2,4,5.6.7» 
hexahvdro-azepinor3,2,1-/iilindole 

A suspension of the title compound of Example 79A (1.46 g, 3.44 mmol) in 
THF (10 mL) was treated dropwise with a solution of BH3 in THF (22 mL, 
1 .0 22 mmol). The mixture was heated at reflux for 3 h, then allowed to 
cool. The reaction was quenched with 6N HCI until gas evolution 
subsided. The mixture was heated at reflux for 30 min, allowed to cool, 
and then made basic (pH -8-9)* with solid NaOH and 1 N NaOH. The 
biphasic mixture was extracted with CH2Cl2*(3 x 100 mL). The combined 
organic layers were dried over Na2S04, filtered, and the solvent was 
removed in vacuo. The residue was purified by flash column 
chromatography (silica gel, gradient from 2:1 to 1:1 hexanes/EtOAc) to 
give the title compound (0.53 g, 38%) as a colorless oil: NMR (300 
MHz. CDCI3) 5 11.56 (bs. 1H). 7.82-7.86 (m, 2H), 7.49-7.54 (m, 1H). 7.40- 
7.43 (m, 1H), 6,88 (s, 1H), 6.75 (s, 1H). 4.03-4.11 (m, 4H). 3.46-3.70 (m. 
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2H). 3.04-3.36 (m, 8H). 2.91-2.97 (m. 4H), 2.89 (s, 3H), 2.69-2.73 (m, 2H), 
1.86 (bm. 2H), 1.70 (bm, 2H); ESI MS m/z419 [C25H30N4S + Hf; Rf 0.34 
(silica gel, 1:1 EtOAc/hexanes). 

5 B. 1 -f 7-r2-(4-Benzorcnisoxazol-3-vl-Diperazin-1 -vi Vethvn-5,5- 

dimethvl-2,3,4.5"tetrahvdrO"benzorfe1azepin-1-vlVDropan-1-one 

A solution of the title compound from step A (0.53 g, 1.29 mmol) in CH2CI2 
(15 mL) was treated with acetic anhydride (0.13 mL, 1.4 mmol) under N2. 
After stirring at room temperature overnight, saturated NaHC03 (30 mL) 

10 was added, and the mixture was extracted with CH2CI2 (3 x 50 mL). The 
combined organic layers were dried over Na2S04, filtered, and the solvent 
was removed in vacuo. The residue was purified by flash column 
chromatography (silica gel, gradient from 2:1 to 3:1 EtOAc/hexanes) to 
give a white semi-solid (0.53 g, 91%). The semi-solid (0.53 g, 1.2 mmol) 

IS was dissolved in EtOAc (30 mL) and treated with CH3SO3H (2M in Et20, 
0.59 mL, 1.2 mmol). After stirring for 30 minutes (min), the resulting 
precipitate was isolated by filtration, washed with Et20 (3x10 mL), and 
dried in a vacuum oven at 55*C ovemight to give the title compound (0.49 
g, 76%) as a white powder: mp 188-191 X (dec); NMR (300 MHz, 

20 CDCI3) 8 1 1.86 (s, 1H), 7.50-7.64 (m. 3H), 7.28-7.33 (m, 2H), 7.15 (dd. J = 
7.9, 1.9 H. 1H), 7.01 (d. J = 7.9 Hz. 1H), 4.73-4.77 (m, 1H), 4.21 (d, J = 
14.6 Hz, 2H), 3.95-4.04 (m, 2H), 3.74 (d, J = 11.4 Hz, 2H), 3.10-3.35 (m, 
6H), 2.91 (s, 3H), 2.47-2.57 (m, 1H), 2.14-2.26 (m, 2H), 1.85-1.95 (m, 1H), 
1.45-1.74 (m, 3H), 1.42 (s. 3H), 1.17 (s, 3H), 1.07 (t. J = 7.4 Hz, 3H); ESI 

25 MS m/z 461 [C28H36N4O2 + H]*; Rf 0.66 (silica gel, 2:1 EtOAc/hexanes); 
HPLC 98.4% (AUG), in = 13.67 min. Anal. Calc'd for C28H36N4O2 • 
CH3SO3H • I.2H2O: C, 60.23; H, 7.39; N, 9.69. Found: C, 60.24; H, 7.40; 
N,9.49. 
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EXAMPLE 81 

1-f7-r2-(4-Benzorcnisoxazol-'3-vl-piperazin-1-v»-ethvn-5,5-dimethvl- 
2.3,4,5-tetrahvdro-benzorJb1azepin"1 ^vft'propan-1 ■one 
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A. 9-r2"(4-Benzorcnisothia20l"3-vl-plpera2in-1 -vh-ethvIM ,2.4,5.6,7^ 
hexahvdrO"azepinor3,2,1 "ft/lindole 

A suspension of the title compound from Example 79B (1 ,02 g, 2.40 mmol) 
in THF (10 mL) was treated dropwise wltti a solution of BH3 in THF (15 
mL. 1.0 M, 15 mmol). The mixture was heated at reflux for 2.5 h, then 
allowed to cool. The reaction was quenched with 1N HCI until gas 
evolution subsided. The mixture was heated dt reflux for 30 min, allowed 
to cool, and then made basic (pH -8-9) with 1 N NaOH. The biphasic 
mixture was extracted with CH2CI2 (3 x 100 mL). The combined organic 
layers were dried over Na2S04, filtered, and the solvent was removed In 
vacuo. The residue was purified by flash column chromatography (silica 
gel, 1:1 hexanes/EtOAc) to give the title compound (0.79 g, 80%) as a 
colorless oil: NMR (300 MHz, CDCI3) 5 11.56 (bs. 1H), 7.82-7.86 (m. 
2H), 7.49-7.54 (m, 1H), 7.40-7.43 (m, 1H), 6.88 (s. 1H), 6.75 (s, 1H), 4.03- 
4.11 (m. 4H). 3.46-3.70 (m, 2H), 3.04-3.36 (m, 8H). 2.91-2.97 (m, 4H), 
2.89 (s. 3H), 2.69-2.73 (m, 2H), 1.86 (bm, 2H), 1.70 (bm, 2H); ESI MS m/z 
419 [C25H30N4S + H]*; Rf 0.34 (silica gel. 1:1 EtOAc/hexanes). 

B. 1 -f 7-r2-f4"BenzordHsoxazol-3-vl-plperazln-1 ■vn-ethvn-5,5- 
dimethvl-2,3,4.5-tetrahvdrO"benzoffc1azepin-1 -vll-propan-l "One 

A solution of the title compound from step A (0.72 g, 1.75 mmol) in CH2CI2 
(20 mL) was treated with acetic anhydride (0.17 mLt^ 1.8 mmol) under N2. 
After stirring at room temperature overnight, the reaction mixture was 
diluted with CH2CI2 (50 mL) and washed with saturated NaHCOs (50 mL). 
The aqueous layer was extracted with CH2CI2 (2 x 50 mL), and the 
combined organic layers were dried over Na2S04, filtered, and the solvent 
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was removed in vacuo. The residue was purified by flash column 
chromatography (silica gel. 4:1 EtOAc/hexanes) to give a white semi-solid 
(0.60 g, 76%). The semi-solid (0.60 g, 1.3 mmol) was dissolved in EtOAc 
(20 mL) and treated with CH3SO3H (2M in EtaO, 0.66 mL, 1.3 mmol). After 

5 stirring for 10 min, the dear solution was diluted with Et20 (20 mL) to give 
a gummy precipitate. After stirring for 10 min, the solvent was removed in 
vacuo to give a gummy residue. The residue was suspended in Et20 (40 
mL), and the mixture was stirred until the residue became particulate. The 
solid was Isolated by filtration, washed with Et20 (4 x 20 mL), and dried in 

10 a vacuum oven at 45 °C overnight to give the title compound (0.62 g, 85%) 
as a white powder: mp 188-191 "C (dec); NMR (300 MHz. CDCIs) S 
11.86 (s, 1H). 7.50-7.64 (m, 3H). 7.28-7.33 (m. 2H). 7.15 (dd. J= 7.9, 1.9 

H, 1H), 7.01 (d, J = 7.9 Hz, 1H), 4.73-4.77 (m, 1H), 4.21 (d, J = 14.6 Hz, 
2H), 3.95-4.04 (m, 2H), 3.74 (d, J = 11.4 Hz. 2H), 3.10-3.35 (m, 6H), 2.91 

15 (s. 3H), 2.47-2.57 (m. 1 H), 2.14-2.26 (m. 2H). 1 .85-1 .95 (m, 1 H), 1 .45-1 .74 
(m, 3H), 1.42 (s, 3H), 1.17 (s, 3H), 1.07 (t, J = 7.4 Hz, 3H); ESI MS m/z 
461 [C28H36N4O2 + H]*; Rf 0.66 (silica gel, 2:1 EtOAc/hexanes); HPLC 
98.4% (AUG), tR = 13.67 min. Anal. Caicd for C28H36N4O2 • CH3SO3H • 

I. 2H2O: C. 60.23; H. 7.39; N, 9.69. Found: C. 60.24; H. 7.40; N. 9.49. 

20 

EXAMPLE 82 

9-r2-(4-Benzordlisothiazol-3-vl-Diperazin-1-vn-ethvn-1.2.4.5.6.7- 
hexahvclro-azepinor3.2.1-li/lindole methanesulfonate 



25 




A. 9-r2-f4-Benzorcn isoth lazol-3-vl-p|perazin-1 -vD-ethvU-l .2.4.5.6.7' 
^ hexahvdro-azepinor3.2.1 -/iilindole methanesulfonate 
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A solution of 7-{2-[4-(7-Fluoro-benzoIcf|isothiazol-3-yl)-piperazin-1 -yl]- 
ethyl}-1,3,4,5-tetrahydro-benzo[fe]a2epln-2-one (5.27 g, 13.0 mmol) in THF 
(50 mL) was treated dropwise with a solution of BH3 in THF (80 mL, 1 .0 M, 
80 mmol). The mixture was heated at reflux for 3 h, then allowed to cool. 

5 The reaction was quenched with IN HCI until gas evolution subsided. The 
mixture was heated at reflux for 30 min, allowed to cool, and then made 
basic (pH '-8-9) with 1 N NaOH. The biphasic mixture was separated and 
the organic layer was washed with brine (100 mL). The combined 
aqueous layers were extracted with EtOAc (3 x 100 mL). The combined 

10 organic layers were dried over Na2S04, filtered, and the solvent was 
removed in vacuo. The residue was purified by flash column 
chromatography (silica gel, 2:1 hexanes/EtOAc) to give the title compound 
(2.94 g. 58%) as a colorless oil: NMR (300 MHz, CDCI3) S 11.56 (bs. 
1H). 7.82-7.86 (m, 2H). 7.49-7.54 (m. 1H), 7.40-7.43 (m. 1H), 6.88 (s, 1H), 

15 6.75 (s, 1H), 4.03-4.11 (m, 4H), 3.46-3.70 (m. 2H), 3.04-3.36 (m. 8H), 
2.91-2.97 (m, 4H). 2.89 (s. 3H), 2.69-2.73 (m, 2H), 1.86 (bm. 2H). 1.70 
(bm, 2H); ESI MS m/z 419 [C25H30N4S + Hf; Rf 0.34 (silica gel. 1:1 
EtOAc/hexanes). 

20 " B. 1 -f 7-r2-(4-Benzorcn isoxazol-3-vl-PlDerazin-l -vn-ethvn-5,5- 

dlmethv[-2.3,4,5-tetrahvdro-benzord1azeDln'>1 -vlt-propan-1 -one 
methanesulfonate 

. A solution of the compound from step A (0.93 g, 2.4 mmol) in CH2CI2 (25 
mL) under N2 was cooled in an ice bath, treated with EtaN (0.37 mL, 2,6 

25 mmol) and propionyl chloride (0.41 mL, 4.7 mmol), and warmed to room 
temperature. After stirring at room temperature overnight, the reaction 
mixture was diluted with CH2CI2 (25 mL) and washed with saturated 
NaHCOs (50 mL). The aqueous layer was extracted with CH2CI2 (2 x 50 
mL). The combined organic layers were dried over Na2S04, filtered, and 

30 the solvent was removed in vacuo. The residue was purified by flash 
column chromatography (silica gel. gradient from 1:1 to 2:1 
EtOAc/hexanes) to give a colorless residue (0.79 g, 74%). The residue 
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(0.65 g, 1,4 mmol) was dissolved in EtOAc (10 mL) and treated with 
CH3SO3H (2M in EtaO, 0.72 mL, 1 .4 mmol). After stirring for 30 min, tfie 
resulting precipitate was isolated by filtration, washed with Et20, and dried 
In a vacuum oven at 55 **C overnight to give the title compound (0.66 g, 

5 83%) as a white powder: mp 188-191 (dec); NMR (300 MHz, 
CDCI3) 5 11.86 (s. 1H), 7.50-7.64 (m, 3H). 7.28-7.33 (m. 2H). 7.15 (dd, J = 
7.9, 1.9 H, 1H). 7.01 (d. J = 7.9 Hz, 1H). 4.73-4.77 (m, 1H), 4.21 (d, J = 
14.6 Hz, 2H). 3.95-4.04 (m, 2H). 3.74 (d. J = 11.4 Hz, 2H), 3.10-3.35 (m, 
6H), 2.91 (s. 3H), 2.47-2.57 (m, 1H). 2.14-2.26 (m. 2H), 1.85-1.95 (m. 1H), 

10 1.45-1.74 (m, 3H), 1.42 (s, 3H), 1.17 (s. 3H), 1.07 (t. J = 7.4 Hz, 3H); ESI 
MS m/z 461 [C28H36N4O2 + Hf; Rf 0.66 (silica gel, 2:1 EtOAc/hexanes); 
HPLC 98.4% (AUG), tn = 13.67 min. Anal. Calc'd for C28H36N4O2 • 
CH3SO3H • I.2H2O: C, 60,23; H, 7.39; N, 9,69. Found: C, 60.24; H, 7.40; 
N,9.49. 

15 

C. 9-r2-f 4-Benzordllsothiazol-3-vl-Dlperazln-1 -vn-ethvIM ,2.4,5,6,7- 
hexahvdro-azepinor3,2,1 -ft/lindole methanesulfonate 

A solution of the compound from step B (free base, 0.24 g, 0.53 mmol) in 
THF (5 mL) was treated dropwise with a solution of BH3 in THF (3.5 mL, 

20 1 .0 M, 3.5 mmol). The mixture was heated to reflux for 3 h, then allowed 
to cool. The reaction was quenched with IN HCI until gas evolution 
subsided. The mixture was heated to reflux for 30 min, allowed to cool, 
and then made basic (pH -8-9) with 1 N NaOH. The biphasic mixture was 
diluted with H2O (25 mL) and extracted with CH2CI2 (3 x 50 mL). The 

25 combined organic layers were dried over Na2S04, filtered, and the solvent 
was removed in vacuo. The residue was purified by flash column 
chromatography (silica gel, 4:1 hexanes/EtOAc) to give a coloriess residue 
(0.15 g, 65%). The residue (0.15 mg, 0.34 mmol) was dissolved in EtOAc 
(5 mL) and treated with CH3SO3H (2M in Et20, 0,17 mL. 0.34 mmol). The 

30 mixture was diluted with EtOAc (2 mL) and Et20 (5 mL). After stirring for 
15 min, the solid was isolated by filtration, washed with Et20, and dried in 
a vacuum oven at 55 overnight to give the title compound (0.13 mg. 
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71%) as a white powder: mp 188-189 X (dec); NMR (300 MHz, 
CDCI3) 8 11,56 (bs, 1H), 7,82-7.86 (m, 2H), 7.49-7.54 (m, 1H), 7,40-7.43 
(m. 1H), 6.88 (s, 1H), 6,75 (s, 1H), 4,03-4.11 (m, 4H), 3.46-3.70 (m, 2H), 
3.04-3,36 (m, 8H). 2,91-2.97 (m, 4H). 2.89 (s, 3H). 2.69-2.73 (m, 2H), 1.86 
(bm, 2H), 1.70 (bm, 2H); ESI MS m/z 419 [C25H30N4S + Hf ; Rf 0.34 (silica 
gel, 1:1 EtOAc/hexanes); HPLC 96.4% (AUG), = 10.52 min. Anal. 
Calc'd for C25H30N4S • CH3SO3H • O.4H2O: C, 59.84; H. 6.72; N, 10.74. 
Found: C, 59.90; H. 6.65; N, 10,49. 



EXAMPLE 82 




1-f7-r2-f4-Ben2orc/lisothiazol-3-vl>piperazin-1»v»-ethvn-2,3,4,5- 
tetrahvdro-benzorWazepin-l-vll-propan-l-one methanesulfonate 

A solution of 7-{2-[4-(7-Fluoro-benzo[d]isothiazol-3-yl)-piperazin-1- 
yl]-ethyl}-1,3,4,5-tetrahydro-benzo[/}]azepin (0.91 g, 2.3 mmol) in CH2Ci2 
(25 mL) under N2 was cooled in an ice bath, treated with EtaN (0.36 mL, 
2.6 mmol) and isobutyryi chloride (0.50 mL, 4.8 mmol), and warmed to 
room temperature. After stirring at room temperature overnight, the 
reaction mixture was washed with saturated NaHCOa (50 mL), and the 
aqueous layer was extracted with CH2CI2 (2 x 50 mL). The combined 
organic layers were dried over Na2S04, filtered, and the solvent was 
removed in vacuo. The residue was purified by flash column 
chromatography (silica gel, 1 :1 EtOAc/hexanes) to give a colorless residue 
(1.01'g, 94%). The residue (1.01 g, 2.2 mmol) was dissolved in EtOAc (20 
mL) and treated with CH3SO3H (2M in Et20. 1.1 mL, 2.2 mmol). The 
resulting clear solution was treated with Et20 (20 mL) to give a cloudy 
mixture with gummy precipitate. After stirring for 5 min, the solvent was 
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removed in vacuo. The residue was dissolved in CIH2CI2 and the solvent 
was removed in vacuo to give a white foam. The foam was dried in a 
vacuum oven at 50 "C for 5 h to give the title compound (0.76 g, 62%) as a 
white powder mp 88-93 dec; NMR (300 MHz, CDCI3) S 11.53 (s, 
1H), 7.87 (d, J = 8.0 Hz, 1H). 7.85 (d, J = 8.1 Hz, 1H), 7.51-7.56 (m, 1H), 
7.40-7.45 (m, 1H). 7.14-7.18 (m, 2H). 7.07 (d. J = 7.8 Hz, 1H). 4.67-4.72 
(m, 1H). 4.18 (d, J = 15.3 Hz, 2H). 3.93-4.01 (m, 2H), 3.71 (d, J = 1 1.6 Hz, 
2H), 3.18-3.36 (m, 6H). 2.92 (s, 3H), 2.69-2.74 (m. 2H), 2.46-2.57 (m. 2H), 
1.78-1.95 (m, 3H), 1.28-1.35 (m. 1H). 1.10 (d, J = 6.6 Hz. 3H), 0.91 (d, J = 
6.8 Hz. 3H); ESI MS m/z 463 [C2?H34N40S + H]*; Rf 0.51 (silica gel, 
EtOAc): HPLC 97.9% (AUC). fR = 13.93 min. Anal. Calc'd for C27H34N4OS 
• CH3SO3H • O.I5CH3CO2C2H5 • I.3H2O: C, 57.70; H, 7.08; N, 9.41. 
Found: C, 57.90; H. 7.02; N. 9.11. 

EXAMPLE 83 

7-r2-f4-Benzordlisoxazol-3-vl-piperazin-1-vn-ethvn-5.5-dimethvl- 
1.3.4.5-tetrahvdro-ben2orf)1azepln-2-one 



A. 4.4-Dimethvl-3.4-dlhvdro-2H-naDhthalen-1-one 

Beilstein Registry Number 1818110; CAS Registry Number 2979-69-3 
Endo, Y.; Takehana, S.; Ohno, M.; Driedger, P. E.; Stabel, S.; Mizutani, M. 
Y.; Tomiol<a, N.; Itai, A.; Shudo, K. J. Med. Chem. 1998, 41, 1476-1496. 

B. 4.4-Dimethv!-3.4-dihvdro-2H-naDhthalen-1-one oxime 

Beilstein Registry Number 18181 10; CAS Registry Number 2979-69-3 
WoodSi G. F.; Heying. T. L.; Schwartzman, L. H.; Grenell, S. M.; Gasser, 
W. F.; Rowe, E. W.; Boigiano, N. C. J. Org. Chem. 1954, 19, 1290-1295. 
Into a 1-L round-bottom flask was placed the tetralone from step A (8.94 g. 
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51.4 mmol), hydroxylamine hydrochloride (4.29 g, 61.7 mmol), sodium 
acetate (8.43 g, 103 mmol), and 50% aqueous ethanol (350 mL). The 
mixture was refluxed for 16 h, cooled to room temperature and made 
alkaline by the addition of 10% aqueous NaHCOa. The reaction was 
extracted with CH2CI2 (3 x 100 mL) and the combined organic layers were 
dried over Na2S04 and concentrated under vacuum to produce the title 
oxime (8.37 g, 84%) as an orange solid. 

C. 5,5>-DlmethvM,3,4,54etrahvdro-benzord1azepin-2"One 

Into a 500-mL round-bottom flasl^ equipped with a mechanical stirrer was 
placed polyphosphoric acid (90 g). The reaction was heated to 125X, the 
title compound from step B (8.37 g, 44.3 mmol) was added in one portion, 
and the reaction was stirred for 5 min. The mixture was poured into ice 
water (300 mL), stirred until the polyphosphoric acid was dissolved and 
extracted with CH2CI2 (3 x 100 mL). The combined organic layers were 
dried over Na2S04 and concentrated under vacuum to produce the title 
benzazepinone (7.76 g, 93%) as a tan solid: NMR (300 MHz, CDCI3) 6 
7.45 (bs, 1H), 7.42 (dd, J= 7.7. 1.7 Hz, 1H), 7.13-7.25 (m, 2H), 6.91 (dd. J 
= 7.6, 1 .6 Hz, 1 H). 2.40 (t, J = 7.0 Hz. 2H), 2.1 1 (t, J = 7.0 Hz. 2H). 1 .42 (s, 
6H); ESI MS m/z 190 [C12H15NO + H]^ 

D. 7«f2-Chloro-acetvn-5-5-dimethvi-1,3.4.5-tetrahvdro- 
ben2ord1azepln-2''One 

Into a 500-mL round-bottom flask equipped with a mechanical stirrer was 
placed aluminum chloride (33.6 g, 252 mmol), anhydrous dichloromethane 
(230 mL), chloroacetyl chloride (4.87 mL, 61.05 mmol). and the title 
compound from step C (7.69 g, 40.7 mmol). The reaction was slowly 
heated to reflux and stinred for 15 h. The mixture was cooled to O^'C and 
ice water (200 mL) was slowing added (CAUTION: exotherm). The two 
layers were separated and the aqueous layer was extracted with 
dichloromethane (3 x 100 mL). The combined organic layers were 
washed with H2O (150 mL), dried over Na2S04, concentrated under 
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vacuum, and chromatographed (silica, 4:1 hexanes/ethyl acetate) to 
produce the title compound (3.82 g, 35%) as a yeilow solid: NMR (300 
MHz, CDCI3) 5 9.07 (s, 1H), 8.09 (d, J= 1.9 Hz, 1H), 7.80 (dd, J = 8.2, 2.0 
Hz, 1H), 7.10 (d, J = 8,3 Hz, 1H), 4.68 (s, 2H), 2.49 (t, J = 6.5 Hz, 2H). 
2.15 (t, J = 8.3 Hz, 2H), 1 .46 (s, 6H). 

E. 7-f2>-Chloro«ethvn-5,5-dlmethvl*1,3,4,5''tetrahvdro- 
benzorii1azepln-2-one 

into a 100-mL round-bottom-fiask was placed the ketone from step D (2.23 
g. 8.4 mmol) and TFA (16 mL). The solution was cooled to 0°C and 
triethylsllane (4.07 mL, 25.2 mmol) was added dropwise over a 5 min 
period. The reaction was warmed to SCC and stirred for 15 h. The 
mixture was cooled to room temperature, diluted with H2O (100 mL) and 
extracted with ethyl acetate (3.x 50 mL). The combined organic layers 
were dried over Na2S04, and concentrated under high vacuum and 
chromatographed (silica, 4:1 hexanes/ethyl acetate) to produce the title 
compound (1.58 g, 75%) as a white solid: ^H NMR (300 MHz, CDCI3) S 
7.83 (s, 1H), 7.24 (d, J = 1.8 Hz, 1H), 7.08 (dd, J = 8.0, 2.0 Hz, 1H), 6.89 
(d. J = 8.0 Hz, 1 H), 3.71 (t, J = 7.3 Hz, 2H), 3.06 (t, J = 7.3 Hz, 2H), 2.39 (t, 
J = 6.8 Hz, 2H), 2.1 1 (t, J = 7.4 Hz, 2H), 1 .40 (s, 6H). 

F. 7-f2-f4-6enzordHsoxazol-3-vl-PiPerazln'-1"Vl)"ethvn-5,5" 
dimethvl"1.3,4.5-tetrahvdro-benzordlazeDin-'2-one 

A suspension of the title compound from step E (2.55 g, 10.1 mmol) in 
CH3CN (100 mL) was treated with 3-piperazin-1-yl-benzo[d]isoxazole • 
HCI (2.68 g, 11.2 mmol), Nal (1.68 g, 11.2 mmol), and K2CO3 (4.22 g, 30.5 
mmol). The mixture was heated to reflux under N2 for 87 h, then allowed 
to cool. The mixture was diluted with H2O (250 mL) and extracted with 
CH2Ci2 (4 X 200 mL). The combined organic layers were dried over 
Na2S04, decanted, and the solvent was removed in vacuo. The residue 
was purified by flash column chromatography (silica gel, EtOAc) to give 
the title compound (3.09 g, 73%) as a white powder: mp 193-194'*C (dec); 



-104- 

NMR (300 MHz. CDCI3) 5 7.70 (d, J = 8.0 Hz, 1H), 7.44-7.52 (m, 2H). 
7.20-7.28 (m. 2H), 7.15 (s, 1H). 7.08 (dd, J = 7.9, 1.9 Hz. IN), 6.82 (d, J = 
7.9 Hz, 1H), 3.61-3.65 (m, 4H), 2.82-2.87 (m, 2H). 2.73-2.76 (m, 4H). 2.65- 
2.70 (m, 2H), 2.39 (t, J = 7.0 Hz, 2H). 2,10 (t. J = 7.0 Hz, 2H), 1.41 (s, 6H); 
ESI MS m/z 419 [C25H30N4O2 + H]*; Rf 0.55 (silica gel, EtOAc); HPLC 
96.4% (AUC), = 12.12 min. Anal. Calc'd for C25H30N4O2 • O.2H2O: C, 
71.13; H, 7.26; N, 13.27. Found: C. 71.11; H. 7.30; N, 13.06. 

EXAMPLE 84 

f7'r2-(4-Ben2ord1isoxazol"3"Vl*piperazin-1-vn-ethvn-5,5-dimethvl- 
2,3A5-tetrahvdrO"benzorb1azepm-1-vlVf4"fluoro-phenvn*methanone 

methanesulfonate 




A. 7■^^2^(4■Benzo^cf|isoxazol^3■vl^p^perazm-1-vl)^ethvn-S^S^ 
dlmethvN2,3,4,5-tetrahvdro-1H-ben2ori)1azepine 

A suspension of 7-[2-(4-Benzo[c/]isoxazol-3-yl-piperazin-1-yl)-ethyl]-5,5- 
dimethyl-1,3,4.5-tetrahydro-benzo[/)]azepin-2-one (3.09 g, 7.38 mmol) in 
THF (50 mL) was treated with borane {^.5M in THF, 35.0 mL, 52.5 mmol) 
over 10 min. The resulting clear solution was heated to reflux under N2 for 
3.5 h, then allowed to cool. The reaction was quenched with 6N HCI until 
gas evolution subsided. The mixture was heated to reflux for 45 min, 
allowed to cool, and then made basic with solid NaOH and a IN NaOH 
solution (50 mL). The biphasic mixture was extracted with CH2CI2 (4 x 50 
mL), and the combined organic layers were washed with brine, dried over 
Na2S04, filtered, and the solvent was removed in vacuo. The residue was 
purified by flash column chromatography (silica gel, 2:1 hexanes/EtOAc) to 
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give the title compound (2.42 g, 81%) as a colorless oil: NMR (300 
MHz, CDCI3) 5 7.70 (d, J = 8.0 Hz, 1H), 7.45-7.48 (m, 2H). 7,18-7.24 (m, 
1H), 7.16 (d, J = 1.9 Hz, 1H), 6.88 (dd, J = 7.8, 2.0 Hz, 1H). 6.62 (d, J = 
7.8 Hz, 1H), 3.61-3.64 (m, 4H), 3.00 (t, J= 5.6 Hz, 2H), 2.62-2.81 (m, 8H), 
5 1.82-1.90 (m, 2H), 1.60-1.64 (m, 2H), 1.38 (s, 6H); ESI MS m/z 405 
[C25H32N4O + HI*; Rf 0.39 (silica gel, 2:1 hexanes/EtOAc). 

B. 1 "f 7-r2-(4-Benzorcnisoxazol-3-vl-piperazin-1 ■'vn-ethvll-S.S'- 
dimethvl-2,3A5-tetrahvdrO"benzor<i1azepln-1-vl>-ethanone 
10 methanesulfonate 

A solution of the title compound from step A (0.90 g, 2.2 mmol) in CH2CI2 
. (20 mL) was treated with AC2O (0.21 mL, 2.2 mmol). After stirring at room 
temperature under N2 for 18 h, the reaction was quenched with saturated 
NaHCOa (30 mL) and extracted with CH2CI2 (3 x 50 mL). The combined 

IS organic layers were dried over Na2S04, filtered, and the solvent was 
removed in vacuo. The residue was purified by flash column 
chromatography (silica gel, 2:1 EtOAc/hexanes to 3:1 EtOAc/hexanes to 
EtOAc) to give a white solid residue (0.58 g, 1.30 mmol, 58%). The 
residue was dissolved in EtOAc (6.5 mL) and treated with CH3SO3H (2M in 

20 Et20, 0.65 mL, 1 .3 mmol). After stirring for 45 min, the oily, precipitous 
mixture was diluted with EtOAc (6.5 mL). After stirring for an additional 19 
h, the resulting precipitate was isolated by filtration, washed with Et20 (3 x 
20 mL), and dried in a vacuum oven at eO^'C overnight to give the title 
compound (595 mg, 84%) as a white powder: mp 227-229*'C (dec); ''H 

25 NMR (300 MHz, CDCI3) 5 1 1 .94 (s, 1 H), 7.62 (d, J = 8.0 Hz, 1 H), 7.50-7.59 
(m. 2H), 7.27-7.33 (m. 2H), 7.16 (dd, J = 7.9, 1.9 Hz, 1H), 7.02 (d, J = 7.9 
Hz, 1H), 4.71-4.75 (m, 1H), 4.21 (d, J = 14.6 Hz, 2H), 3.96-4.04 (m, 2H), 
'3.74 (d, J = 11.7 Hz, 2H), 3.12-3.35 (m, 6H), 2.90 (s, 3H), 2.48-2.52 (m, 
1H), 2.15-2.20 (m, 1H), 1.86 (s, 3H), 1.47-1.74 (m, 3H), 1.43 (s, 3H), 1.20 

30 (s, 3H); ESI MS m/z 447 [C27H34N4O2 + H]"^; Rf 0.64 (silica gel, EtOAc); 
HPLC >99% (AUG). tR = 12.97 min. Anal. Caltfd for C27H34N4O2 • 



V 
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CH3SO3H • 0.3H2O: C. 61.36; H. 7,10; N, 10.22. Found: C, 61.42; H. 7.13; 
N, 10.17, 



C. f7-r2-f4-Benzorcnisoxazol-3-vl-plperazln-1-vn-ethvn-5,5- 
5 dimethvl-2,3.4,5-tetrahvdro-benzdrb1azepln-1-vft-f4-fluorO'' 
phenvn-methanone methanesulfonate 

A solution of the title compound from step B (0.90 g, 2.2 mmol) in CH2CI2 
(20 mL) under N2 was cooled in an ice bath, treated EtaN (0.34 mL, 2.42 
mmol) and p-fluorobenzoyi chloride (0.26 mL, 2.2 mmol), and warmed to 

10 room temperature. After stirring at room temperature for 17 h, the reaction 
was quenched with saturated NaHCOs (30 mL) and extracted with CH2CI2 
(3 X 50 mL). The combined organic layers were dried over Na2S04, 
filtered, and the solvent was removed in vacuo. The residue was purified 
by flash column chromatography (silica gel, 7:3 hexanes/EtOAc) to give a 

15 colorless residue (0.74 g, 1.40 mmol, 63%). The residue (0.71 g, 1.35 
mmol) was dissolved in EtOAc (13 mL) and treated with CH3SO3H (2M in 
Et20, 0.67 mL, 1.34 mmol). After stirring for 21 h, the clear solution was 
treated with Et20 (20 mL). After stirring for 45 min, the oily, precipitous 
mixture was treated with Et20 (10 mL) and stirred for an additional 27 h. 

20 The mixture was concentrated in vacuo, and the resulting oily solid was 
suspended in Et20. The 3olid was isolated by filtration, washed with Et20, 
and dried in a vacuum oven at 60X for 4 d to give the title compound (629 
mg, 75%) as a White powder: mp 135-140X; NMR (300 MHz, CDCI3) 
5 11.91 (s, 1H). 7.50-7.62 (m, 4H). 7.21-7.36 (m, 3H), 6.78-6.85 (m, 3H), 

25 6.50 (d, J = 7.9 Hz, 1H), 5.02-5.06 (m, 1H). 4.19 (d, J = 13.9 Hz, 2H), 3.98 
(t. J = 13.4 Hz, 2H), 3.69 (d, J = 11.2 Hz, 2H), 3.05-3.26 (m, 6H). 2.88 (s. 
3H), 2.72 (t, J= 11.7 Hz, 1H), 2.23-2.28 (m, 1H), 1.77-1.90 (m, 2H), 1.55- 
1.64 (m, 1H), 1.50 (s, 3H), 1.49 (s, 3H); ESI MS m/z 527 [C32H35FN4O2 + 
Hf; Rf 0.77 (silica gel, 2:1 EtOAc/hexanes); HPLC >99% (AUG), fR = 

30 15.23 min. Anal, Calc'd for C32H35FN4O2 • CH3SO3H • H2O: C, 61.86; H, 
6,45; N, 8.74. Found: C, 61.89; H, 6.40; N. 8.67. 
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EXAMPLE 85 




147-r2-(4-Benzorcnisoxa20l-3-vl-piperazin-1-vl^ethvn-5-5-dimethvl- 
5 2,3,4.5-tetrahvdrO"benzorfi1azepin-1-vft-prQpan-1-one 

methanesulfonate 

A solution of 7-[2-(4-Benzo[c/Iisoxazol-3-yl-piperazin-1-yl)-ethyl]-5,5- 
climethyl-2.3,4,5-tetrahydro-1H-benzo[Jb]azepine (0.45 g. 1.1 mmol) in 
CH2CI2 (10 mL) under N2 was cooled in an ice bath, treated witli EtaN 
10 (0.17 mL, 1.2 mmol) and propionyl chloride (0.10 mL, 1.1 mmol), and 
warmed to room temperature. After stirring at room temperature for 23 h, 
additional propionyl chloride (0.10 mL, 1.1 mmol) was added. After stirring 
for an additional 8 h, the reaction was quenched with saturated NaHCOa 
(20 mL) and extracted with CH2CI2 (3 x 20 mL). The combined organic 

h 

15 layers were dried over Na2S04, filtered, and the solvent was removed in 
vacuo. The residue was purified by flash column chromatography (silica 
gel, 2:1 EtOAc/hexanes) to give a colorless residue (0.40 g, 0.87 mmol, 
79%). The residue (0.40 g, 0.87 mmol) was dissolved in EtOAc (10 mL) 
and treated with CH3SO3H (2M in Et20, 0,43 mL, 0.86 mmol). After 

20 stirring for 15 min, the clear solution was treated with Et20 (30 mL). After 
stirring for 20 min, the oily, precipitous mixture was -concentrated in vacuo, 
and the resulting oily solid was suspended in EtaO (15 mL). After stirring 
for 16 h, the solid was isolated by filtration, washed with EtaO (3x10 mL), 
and dried in a vacuum oven at 60**C for 24 h to give the title compound 

25 (416 mg, 86%) as a white powder: mp 188-19rC (dec); NMR (300 
MHz, CDCI3) 5 11.86 (s, 1H), 7.50-7.64 (m, 3H), 7.28-7.33 (m, 2H), 7.15 
(dd, J = 7.9. 1.9 H. 1H), 7.01 (d, J = 7.9 Hz, 1H), 4.73-4.77 (m, 1H), 4.21 
(d, J = 14.6 Hz, 2H), 3.95-4.04 (m, 2H), 3.74 (d, J = 11.4 Hz, 2H). 3.10- 
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3.35 (m. 6H). 2.91 (s. 3H). 2.47-2.57 (m. 1H), 2.14-2.26 (m. 2H). 1.85-1.95 
(m, 1H), 1.45-1.74 (m, 3H), 1.42 (s, 3H), 1.17 (s, 3H), 1.07 (t, J= 7.4 Hz, 
3H); ESI MS ,m/z 461 [C28H36N4O2 + H]*; Rf 0.66 (silica gel, 2:1 
EtOAc/hexanes); HPLC 98.4% (AUG), = 13.67 min. Anal. Calc'd for 
5 C28H36N4O2 • CH3SO3H - I ^HaO: C, 60.23; H, 7.39; N, 9.69. Found: C, 
60.24; H, 7.40; N, 9.49. 

EXAMPLE 86 

6-f2-Chloroacetvn-3.3-dlmethvl-3.4-dlhvdro-1H-quinolln-2-one 



10 




3,3-Dimethyl-3,4-dihydro-1H-qulnolin-2-one was prepared 
according to the procedure in J. Med. Chem.. 1986, 29, 1832, and 
underwent a Friedel-Crafts acylatlon with chloroacetyl chloride according 
to the procedure described in Example 1 to give the title compound as a 
15 solid. MS(APCI):(M + 1)* = 252. 

EXAMPLE 87 

6-f2"Chloroethvl)-3,3'dimethvl->3,4-dihvdrO"1H-auinolin-2-one 



20 




To a mixture of the title compound of Example 86 (6.52 g, 0.026 
mol) and trifluoroacetic acid (20 ml, 0.26 mol), cooled to 0°C under 
nitrogen, was added portionwise triethylsilane (9.57 ml, 0.059 mol). The 
reaction mixture was heated at 40-45^C for 20 minutes and then stirred at 
25 room temperature for 16 hours. The solution was poured into ice water 
layered with hexane and vigorously stinred for several hours. The 
precipitate that formed was collected and washed with water and hexanes 
to give the title compound as a solid. MS (APCI): (M + 1 )* = 238. 
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EXAMPLE 88 

6-(2-Chloro thvH-3,3'"dlmethvl-1 ,2,3,4-tetrahvdroauinoline 




H 

To a solution of 6-(2-chloroethyl)-3,3-dimethyl-3,4-dihydro-1H- 
quinolin-2-one (1 .0 g, 4.21 mmol) in anhydrous THF (75 ml) under nitrogen 
was added 1.0 M borane-THF complex (14.3 ml, 14.3 mmol). The 
reaction mixture was refluxed for 1.5 hours and cooled to ambient 
temperature. The excess reagent was quenched with water and the 
organic solvent was removed in vacuo. The aqueous residue was 
extracted with methylene chloride and the organic extract was dried over 
magnesium sulfatOi filtered, and concentrated to an oil. Yield = 942 mg 
(100%); MS (APCI), (M + 1)^ = 224. ^H-NMR {CDCI3, 5): 6.80 (d, 1H, J = 
8.1 Hz), 6.75 (s, 1H), 6.43 (d, 1H. J = 8.1 Hz), 3.87 (br s, 1H). 3.62 (t, 2H, 
J = 7.6, 8.1 Hz). 2.88 (m, 4H), 2.45 (s. 2H). 0.99 (s. 6H). 

EXAMPLE 89 

1-r6-(2-Chloroethvl)-3,3-dimethvl-3,4-dihvdro-2H-auinolin-1-vn- 

ethanone 




A mixture of 6-(2-chloroethyl)-3,3-dimethyl-1 ,2,3,4- 
tetrahydroquinoline (942 mg, 4.21 mmol) and acetyl chloride (0.317 ml, 
4.44 mmol) in dry acetone (15 ml) was refluxed for 2 hours. The reaction 
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mixture was poured into dilute aqueous HCI (100 ml) and the whole 
extracted with chloroform. The organic extract was dried over magnesium 
sulfate, filtered, and concentrated. The product was washed with hexane 
to give an off-white, crystalline solid. Yield = 791 mg (71%); MS (APCI), 
(M + 1)* = 266. ^H-NMR (CDCI3. 5): 7.25 (s. 1H), 7.00 (d. 1H, J = 7.1 Hz). 
6.94 (s, 1H). 3.68 (t, 2H, J = 7.6, 7.3 Hz). 3.52 (br s, 2H). 3.00 (t, 2H, J = 
7.3, 7.3 Hz), 2.57 (s, 2H), 2.27 (s. 3H), 0.99 (s, 6H). 

EXAMPLE 90 

1.(6-f2-r4-f1H-lndazol^3-vn*DlDerazin-1-vn-ethvl>-3,3-dimethvl-3,4- 
dlhvdro-2H-aulnoHn"1-vn"ethanone 




A mixture of 3-piperazin-1-yl-1H-indazole hydrochloride (520 mg. 
2.60 mmol), 1 -[6-(2-chloroethyl)-3.3-dimethyl-3,4-dihydro-2H-quinolin-1 -yl]- 
ethanone (791 mg, 2.98 mmol), anhydrous potassium carbonate (791 mg. 
5.70 mmol) and potassium iodide (75 mg) in acetonitrile (50 ml) was 
refluxed for 72 hours. The reaction mixture was concentrated and the 
residue was partitioned between water and methylene chloride. The 
organic layer was dried over magnesium sulfate, filtered, and 
concentrated. The crude product was eluted through a flash column (silica 
gel 60, 230-400 mesh, 5% MeOH in EtOAc) and taken up in methylene 
chloride. Treatment with 4.0 N HCI solution in dioxane precipitated the 
dihydrochloride salt. Yield = 496 mg (38%); CHN: Calculated for 
C26H33N5O 2HC1; C. 61.90%, H, 6.99%, N. 13.88%; found; C, 61.50%, H, 
7.27%, N, 13.45%. MS (APCI), (M + 1)* = 432; (M - 1)^ = 430. ''H-NMR 
(dmso-de, 5): 12.18 (s, 1H), 10.75 (br s, 1H). 7.75 (d. 1H. J = 8.3 Hz), 7.34 
(m, 3H), 7.02 (m, 3H), 3.92 (br d, 2H, J = 10.5 Hz), 3.61-3.22 (m, 10H), 
3.00 (m, 2H). 2.46 (s. 2H). 2.16 (s. 3H), 0.89 (s, 6H). 
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EXAMPLE 91 

1 4 6-r2-(4-B tizorcnisoxazol'-3-vlpiperazinr1 ■vnethvn-7-chloro-4,4- 
dlmethvl-3,4-dihvdro-2tf-<minolin-1"VRethanone 
S methanesulfonate 




• CH3SO3H 



A. 7-Chloro-6>(2-chlofoethvlV4,4-dlmethvl-3.4-dihvdro^1W- 
10 auinolin-2-one 

Triethylsilane (10.0 mL, 62.6 mrnol) was added to a stirred solution of 7- 
chlord-6-(2-chl6roacetyl)-4,4-dimetliyl-3,4-dihydro-1 H-quinolin-2-one (5.03 
g, 17.6 mmol) In trifluoroacetic acid (25 mL) at OX under nitrogen (N2)- 
After stirring for 5 min, tlie cooling bath was replaced witfi a heating bath, 

15 and the thermostat set for 50°C. After stirring for 15 hours (h), the mixture 
was allowed to cool, poured into H2O (150 mL), then extracted twice with 
EtOAc (150 mL). The extracts were combined, washed with H2O (150 
mL), saturated NaHCOa, and saturated sodium chloride (NaCI), dried over 
Na2S04. filtered, and the solvent removed in vacuo. The residue was 

20 purified by column chromatography (silica gel (100 g), eluting with 800 mL 
of 10% EtOAc/hexanes to remove the triethylsilane (EtsSIH) (collected as 
a single fraction), then eluting with 1.5 L of 40% EtOAc/hexanes to elute 
the product) to give the title compound (1.93 g, 40%) as an off-white 
amorphous solid. Due to the low mass recovery, the initial column wash 

25 was examined and determined to contain more of the product. The initial 
column wash was concentrated in vacuo to give a mixture of solid and 
liquid. The liquid was decanted, and the solid washed and decanted twice 
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with hexanes. The solid was dried under vacuum to give more of the title 
. compound (1.82 g, 38%) as an off-white amorphous solid: NMR (300 
MHz, CDCI3) 8 8.46 (br s, 1H). 7.17 (s, 1H), 6.84 (s, 1H), 3.72 (t, J = 7.3 
Hz. 2H). 3.15 (t, J = 7.3 Hz, 2H). 2.49 (s. 2H), 1.32 (s, 6H); ESI MS m/z 
5 272 [C13H15CI2NO + H]*, 

r 

B, ' 7-Chloro-6-f2-chloroethvl^-4,4-dimethvl-1.2,3,4> 

tetrahvdroauinoline 

Borane (25 mL, 38 mmol, 1 .5 A// in THF) was added portionwise over 5 min 
10 to a stirred solution of lactam from step A (1.93 g, 7.09 mmol) in 
anhydrous THF (40 mL) under N2. The mixture was heated to reflux for 3 
h, then allowed to cool. The mixture was quenched by adding (slowly at 
first) 6 M HCI (25 mL) with stirring. The mixture was heated to reflux for 30 
min, then allowed to cool. The mixture was diluted with H2O (100 mL). 
15 then NaOH pellets were added until the mixture was strongly alkaline. The 
organic phase was separated, and the aqueous phase extracted twice with 
chloroform (CHCI3) (75 mL). The organic phases were combined, dried 
over Na2S04. filtered, and the solvent removed in vacuo. The residue was 
purified by column chromatography (silica gel (100 g), 10% 
20 EtOAc/hexanes) to give the title compound (1 .92 g, 1 .83 g theoretical) as a 
clear, light yellow oil: ^H NMR (300 MHz, CDCI3) 5 7.02 (s, 1H). 6.46 (s, 
1H). 3.92 (br s, 1H), 3.65 (t, J = 7.7 Hz, 2H), 3.27-3.32 (m, 2H), 3.04 (t, J 
= 7.7 Hz, 2H), 1.68-1.73 (m. 2H), 1.27 (s, 6H); ESI MS m/z 258 
• [C13H17CI2N + Hf. 

25 

C. 1^r7-Chloro-6-f2-chloroethvlM.4"dlmethvl-3.4-dlhvdro-2W^ 
aulnolin-1 -vnethanone 

Acetic anhydride (1.0 mL, 11 mmol) was added to a stirred solution of the 
amine from step B (918 mg, 3.56 mmol) and Et3N (1.5 mL, 11 mmol) in 
30 anhyd CH2CI2 (10 mL) under N2. After stirring for 23 h, MeOH (1 mL) was 
added to quench the excess reagent. After stirring for 1 .25 h. the solvents 
were removed in vacuo. The residue was purified by column 
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chrorhatography (silica gel (50 g), 10-30% EtOAc/hexanes) to give the title 
compound (934 mg, 87% from the product of step A) as a pale yellow oil: 
NMR (300 MHz, CDCI3) 5 7.33 (br s, 1H). 7.20 (s, 1H), 3.79 (t. J = 6.4 
Hz. 2H), 3.73 (t, J= 7.3 Hz, 2H), 3.16 (t, J= 7.3 Hz, 2H). 2.27 (s. 3H), 1.77 
5 (t, J = 6.3 Hz, 2H). 1 .29 (s, 6H); ESI MS m/z 300 IC15H19CI2NO + H]*. 

D. 1 46-r2"f 4-Benzorcnisoxazol-3-vlDiperazin-1 -vDethyn-T-'Ghloro- 
4,4-cHmethvl"3,4-dihvdrO"2H-auinolin"1-vl>ethanbne 
methanesulfonate 

10 Anhydrous acetonitrile (15 mL) was added to a flask containing the title 
compound from step C (929 mg, 3.09 mmol), 3-piperazin-1-yl- 
benzo[c/|isoxazole hydrochloride (821 mg, 3.43 mmol), potassium 
carbonate (KzCOa) (883 mg, 6.39 mmol), and sodium iodide (Nal) (486 
mg, 3.24 mmol) under N2. The mixture was stirred, giving a suspension. 

15 The mixture was heated to reflux overnight (16 h). TLC analysis indicated .^^ 
low conversion, so tetrabutylammonium iodide (BU4NI) (3.34 g, 9.04 mmol) 
was added and the mixture heated to reflux for 4 d, then allowed to cool. 

r 

TLC analysis indicated moderate conversion. The mixture was diluted ^ 
with EtOAc (200 mL), then washed twice with H2O (200 mL) and saturated -rr 

20 (sat'd) NaCI (75 mL). The combined aqueous phases were reextracted '} 

V 

with EtOAc (100 mL), and the extract was washed with H2O (100 mL) and 
safd NaCI (50 mL). The organic phases were combined, dried over 
Na2S04, filtered, and the solvent removed in vacuo. The residue was 
purified by column chromatography (silica gel (50 g), 30-50% 

25 EtOAc/hexanes containing 1% EtaN) to give the title compound as a free 
base (945 mg, 65%) as a coloriess sticky oil. The product was dissolved 
in EtOAc (20 mL), then CH3SO3H (120 |iL, 1.85 mmol) was added 
dropwise with stirring to give a clear solution. After stirring a couple more 
minutes, a white precipitate began to form. After stirring for 2 h, the 

30 precipitate was collected by suction filtration washing with EtOAc, then 
dried in a vacuum oven at 50*^0 for 20 h to give the title compound (772 
mg, 68%) as a white amorphous solid: mp 174-177 X; ^H NMR (300 
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MHz, DMSO-ofe) S 9.95 (br s, 1H), 8.08 (d, J = 8.1 Hz, 1H), 7.75 (br s, 1H), 
7-60-7.68 (m, 2H). 7.44 (s. 1H). 7.31-7.41 (m, 1H), 4.21 (br d. J = 10.8 
Hz, 2H). 3.68-3.79 (m. 4H), 3.27-3,50 (m + H2O), 3.09-3.19 (m, 2H), 2.34 
(s. 3H), 2.22 (s, 3H). 1,70-1.78 (m, 2H), 1.26 (s, 6H); ESI MS m/z 467 
[C26H31CIN4O2 + Hf; HPLC >99% (AUC), tn = 13.71 min. Anal. Calc'd for 
C26H31CIN4O2 • CH3SO3H: C. 57.59; H. 6.26; N, 9.95. Found: C, 57.68; 
H, 6.20; N. 9.74. 



EXAMPLE 92 

1 -f 6-f 2«f 4*Benzorcnisoxazol-3"Vlplperazin"1 -vnethvlV7-chloro*4,4- 
dlmethvi-3,4-dihvdro-2H-aulnolln-1 '-vlV2-methvlproDan-1 -one 

methanesulfonate 




A. 1-r7-Chloro-6-(2-chloroethvl)-4.4-dlmethvl-3,4-dihvdro-2W- 
quinolin-1 -vlV2"methvlpropan-i -one 

Isobutyric anhydride (1.7 mL, 10 mmol) was added to a stirred solution of 
the title compound of step B of Example 91 (1.00 g, 3.87 mmol) and 
triethylamine (EtaN) (2.0 mL, 14 mmol) in anhydrous CH2CI2 (10 mL) under 
N2. After stirring for 13 h, TLC analysis indicated only starting material, so 
the acylatlon catalyst 4-dimethylaminopyridine (353 mg, 2.89 mmol) was 
added. After stirring for 17 h, TLC and HPLC analysis indicated low (15%) 
conversion. The mixture was heated to reflux overnight (21 h), at which 
point HPLC analysis indicated 50% conversion. The mixture was heated 
to reflux for another 3 days, during which time most of the solvent 
evaporated, then allowed to cool. The residue was partitioned between 
EtOAc (200 mL) and H2O (200 mL). The organic phase was washed with 
0.5 M HCI (100 mL). H2O (100 mL), safd NaHCOs (50 mL), and safd NaCI 
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(50 mL). The aqueous, phase was reextracted with EtOAc (100 mL) and 
the extract washed as before. (Note: All the extractions and washings 
were slowed by emulsions.) The organic phases were combined, dried 
over Na2Sd4, filtered, and the solvent was removed in vacuo. The residue 
was purified by column chromatography (silica gel (50 g), 5-15% 
EtOAc/hexanes) to give the title compound (298 mg, 23%) as a dark 
yellow, viscous oil: ''H NMR (300 MHz, CDCIa) 5 7.31 (br s, 1H). 7.21 (s, 
1H), 3.78 (t, J = 6.3 Hz, 2H), 3.73 (t, J = 7,3 Hz, 2H), 3.16 (t, J = 7.3 Hz, 
2H), 3.06-3.17 (m, 1H), 1.76 (t, J= 6.3 Hz, 2H). 1.29 (s. 6H), 1.21 (d, J = 
7.0 Hz. 3H), 1.17 (d. J = 6.7 Hz, 3H); ESI MS m/z 328 [C17H23CI2NO + Hf. 

B- 1 -f 6-r2-(4-Benzordlisoxazol-3-vlpiperazln-1 ■vnethvn-'7-chloro- 
4.4-dimethvl-'3,4-dihvdro-2H-auinolin-1 ■■vft-2-methvlpropan-l - 
one methanesulfonate 

Anhydrous acetonitrile (10 mL) was added to a flask containing the 
product from step A (293 mg, 0.893 mmol), 3-piperazin-1-yl- 
benzo[d|isoxazole hydrochloride (243 mg, 1.01 mmol), K2CO3 (271 mg, 
1.96 mmol), and sodium iodide (Nal) (459 mg, 3.06 mmol) under N2. The 
mixture was stirred to give a suspension, then heated to reflux. After 2 d 
at reflux, HPLC analyses indicated approximately 50% conversion. More 
anhydrous acetonitrile (10 mL) was added to replace solvent that had 
escaped, then the mixture was heated to reflux ovemight (23 h). HPLC 
analysis indicated approximately 1:2 SM/Pdt. After heating to reflux 
overnight (total reaction time = 4 d), the mixture was allowed to cool. 
HPLC analysis indicated approximately 1:3 SM/Pdt. The mixture was 
diluted with EtOAc, washed twice with H2O, once with sat'd NaCI, dried 
over Na2S04, filtered, and the solvent was removed in vacuo. The residue 
was purified by column chromatography (silica gel (18 g), 30-50% 
EtOAc/hexanes containing 1% EtaN) to give the free base of the title 
compound (234 mg, 53%) as a dark yellow oil. The product was dissolved 
in EtOAc (10 mL), then methanesulfonic acid (CH3SO3H) (30 jiL, 1.0 
equiv.) was added dropwise with stirring. After stirring for 5 min, hexanes 
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(5 mL) was added to the stirred solution. After stirring anotlier 5 min, a 
precipitate began to form. After stinring for 2 h, the precipitate was 
collected by suction filtration washing with EtOAc, then dried in a vacuum 
oven at 50'C for 22 h to give the title compound (134 mg, 48%) as a light 

5 brown amorphous solid: mp 153-157 °C dec; ^HNMR (300 MHz, DMSO- 
ofe) 5 9.91 (br s, 1H), 8.08 <d, J = 8.1 Hz. 1H), 7.56-7.68 (m. 3H), 7.45 (s, 
1H), 7.33-7.39 (m, 1H), 4.12-4.27 (m, 2H), 3.69-3.80 (m. 4H), 3.24-3.48 
(m + H2O), 3.02-3.19 (m, 2H), 2.32 (s, 3H), 1.69-1.77 (m, 2H), 1.27 (s. 
6H), 1 .06 (d, J = 6.6 Hz, 6H); ESI MS m/z 495 IC28H35CIN4O2 + H]*; HPLC 

10 >99% (AUC), tR = 15.37 min. Anal. Calc'd for C28H35CIN4O2 • CH3SO3H: 
C, 58.92; H, 6.65; N, 9.48. Found: C, 58.92; H, 6.76; N, 9.33. 

EXAMPLE 93 

1 7'^2-f4-Benzof cnisothiazol-3-vl-plpera2in-1 -v»-ethvn-2.3.4.5- 
15 tetrah vdro-benzof Mazepl n-1 -vft-ethanone methanesu Iffcnate 

. CH3SO3H 

A. 7-(2-Chloro*ethvn-2,3,4,5-tetrahvdro-1H-benzorb1a2epine 

A solution of 7-(2-chloroethyl)-1,3,4,5-tetrahydro-benzo[b]azepin-2-one 
20 (784 mg, 3.50 mmol) in THF (15 mL) was added dropwise to a solution of 
BH3 in THF (15.0 mL, 1.5 M, 22.5 mmol). The mixture was heated to 
reflux for 3 h, then allowed to cool. The reaction was quenched with 6N 
HCI until gas evolution subsided. The mixture was heated to reflux for 1 h, 
allowed to cool, and then made basic with solid NaOH. The biphasic 
25 mixture was extracted with CH2CI2 (3 x 50 mL), and the combined organic 
layers were dried over Na2S04, filtered, and the solvent was removed in 
vacuo. The residue was purified by flash column chromatography (silica 
' gel, 9:1 hexanes/EtOAc) to give the title compound (0.55 g, 75%) as a 
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colorless oil: NMR (300 MHz, CDGI3) 5 6.95 (d, J = 1,9 Hz, 1H). 6.88 
(dd, J = 7.8. 2.1 Hz, 1H), 6.68 (d, J = 7.8 Hz, 1H), 3.76 (bs. 1 H), 3,66 {t, J 
= 7.7 Hz. 2H), 3.01-3.04 (m, 2H), 2,96 (t, J = 7.7 Hz, 2H). 2.72-2.76 (m, 
2H), 1.75-1.83 (m, 2H). 1.59-1.67 (m, 2H); ESI MS m/z 210 [C12H16CIN + 
HI*; Rf 0.62 (silica gel, 2:1 hexanes/EtOAc). 

B. 1 -'i7>f2*Chloro-ethvn-2,3.4,54etrahvdro-benzorMaaseDln-1 -vIV 
ethanone 

A solution of the title .compound from step A (0L55 g, 2.6 mmol) in CH2CI2 
(20 mL) was treated witli acetic anhydride (AC2O) (0.25 mL, 2.6 mmol). 
After stirring at room temperature under N2 for 7.5 h, the reaction was 
quenched with saturated sodium bicarbonate (NaHCOa) (50 mL) and 
extracted with CH2CI2 (4 x 50 mL). The combined organic layers were 
dried over Na2S04, decanted, and the solvent was removed in vacuo. The 
residue was purified by flash column chromatography (silica gel, 2:1 
hexanes/EtOAc) to give the title compound (602 mg, 91%) as a white 
solid: ^H NMR (300 MHz. CDCI3) 5 7.09 (s, 1H). 7.08 (s, 2H), 4.66-4.71 
(m, 1H), 3.73 (t, J = 7.3 Hz, 2H), 3.06 (t, J = 7.3 Hz, 2H), 2.58-2.76 (m, 
3H), 1.79-1.97 (m, 3H), 1.86 (s, 3H), 1.30-1.45 (m. 1H); ESI MS m/z 252 
[C14H18CINO + H]*; Rf 0.30 (silica gel. 2:1 hexanes/EtOAc), 

C. 1 ■f7-r2-f 4"Benzorcnisothlazol-3-vl-Piperazin'-1 >vn-eth vn-2,3,4,5- 
tetrahvdro'-benzorfclazepln-l-vll-ethanone methanesulfonate 

A solution of the title compound from step B (602 mg, 2.39 mmol) in 
CH3CN (20 mL) was treated with 3-piperazln-1-yl-benzo[c(|isothiazole • 
HCI (683 mg, 2.67 mmol), Nal (406 mg, 2.71 mmol), and K2CO3 (1.09 g, 
7.86 mmol). The mixture was heated to reflux under N2 for 43 h, then 
allowed to cool. The mixture was diluted with H2O (100 mL) and extriacted 
with CH2CI2 (3 X 100 mL). The combined organic layers were dried over 
Na2S04, decanted, and the solvent was removed in vacuo. The residue 
was purified by flash column chromatography (Silica gel, EtOAc) to give a 
white solid residue (430 mg, 0.99 mmol, 41%). The residue was dissolved 
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in EtOAc (10 mL) and treated with a solution of CH3SO3H in EtsO (0.5 mL. 
2M, 1 mmol). After stirring for 5 min, the resulting precipitate was isolated 
by filtration, washed with EtzO (3x10 mL), and dried in a vacuum oven at 
50 "C for 3 d to give the title compound (465 mg, 89%) as a white powder: 
mp 189-190 °C (dec): NMR (300 MHz, CDCI3) 5 11.76 (s, 1H). 7.85 (t. J 
= 7.8 Hz. 2H). 7.51-7.56 (m, 1H), 7.39-7.45 (m, 1H), 7.14-7.18 (m. 2H), 
7.08 (d. J = 7.8 Hz, IN). 4.66-4.70 (m, 1H). 4.11-4.20 (m. 2H), 3.95-4.03 
(m, 2H), 3.68 (d, J = 11.3 Hz. 2H). 3.13-3.34 (m, 6H), 2.91 (s, 3H), 2.68- 
2.78 (m. 2H). 2.51-2.59 (m. 1H), 1.74-2.00 (m, 3H), 1.83 (s. 3H). 1.32-1.40 
(m. 1H); ESI MS m/z 435 [C25H3oN;oS + Hf ; R, 0.35 (silica gel. 95:5 
EtOAc/MeOH); HPLC) >99% (AUG), fp = 12.68 min. Anal. Calc'd for 
C25H30N4OS • CH3SO3H: C, 58.84; H, 6.46; N, 10.56. Found: C, 58.56; H, 
6.49; N, 10.31. 

EXAMPLE 94 

5-f3-Chloro-DropionvH-3.3-dimethvl-1.3-dihvdro-indol-2-one 



ci 

The title compound was prepared using a procedure similar to that 
described in Example 86 using chloro propionyl chloride as the acylating 
agent. Yield = 3.05 g (98%); MS (APCI), (M + 1)* = 252. 




EXAMPLE 95 

5-(3-Chloro-propvl)-3.3-dimettivl-1.3-dihvdro-indol-2-one 




The title compound was prepared using a procedure similar to that 
described in Example 87. Yield = 2.87g (100%); MS (APCI). (M + 1)* = 
238. 
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EXAMPLE 96 

5-f3-Chloro-DropvH-3.3'dimethvl-2.3-dihvdro-1H-indol 



5 




The title compound was prepared using a procedure similar to that 
described in Example 88. Yield = 0.172g (7%); IVIS (APCI), (M + 1 }* = 224, 

10 EXAIVIPLE 97 

1-r5-(3-Chloro-propvn-3.3-dimethvl-2.3-dihvdro-indol-1-vll-ethanone 




15 A solution of 5-{3-ChIoro-propyl)-3,3-dimethyl-2,3-dihydro-1 H-indole 

(172 mg) in THF (2.0ml) with triethylamine (0.145 ml) was treated with 
acetic anhydride (0.145 ml) and stirred for 14 hours at reflux. The reaction x 
was quenched with water, extracted with ethyl acetate and filter and 
concentrated in vacuo. Yield: 159 mg (78%) MS (APCI), (M+l)" = 266. 

20 

EXAMPLE 98 

1.|S43-f4-Benzordlisothia2ol-3-v[-piperazin-1"vn-propvn-3,3-dimethvl- 
2,3"dihvdro-indol"1-vl>-ethanone 
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To a stirring solution of 1-[5-(3-Chloro-propyl)-3,3-dimethyl-2.3- 
diliyclro-indol-1-yl]-ethanone (159 mg) in acetonitrile (20 ml) was added 3- 
plperazin-1-yl-benzo[c/|isothiazole (263 mg), potassium carbonate (332 
mg) and water (20 ml) the reaction was wanned to reflux for 72 hours. 
The reaction cooled and precipitate was filtered off. Yield: 114 mg (45%) 
MS(APCI), (M+1)* = 449.1. 

EXAMPLE 99 
2.3-Dlhvdro-1H-iSoindole 

Beilstein Registry Number 1 1 1 921; CAS Registry Number 496-12-8 

EXAMPLE 100 
1 -(1 ,3-dlhvdroisomdol*2-vnethanone 

Beilstein Registry Number 131840; CAS Registry Number 18913-38-7 

EXAMPLE 101 

1-f2-Acetvl-2,3-dlhvdro-1W'>lsoindol-5-vn''2«chloroethanone 

Anhydrous CS2 (15 mL) and chloroacetyl chloride (0.75 mL, 9.4 mmol) 
were added to a stirred (mechanical stirrer) mixture of the title compound 
of Example 100 (1.00 g, 6.20 mmol) and AlCb (3.3 g, 4.0 mmol) under N2. 
The mixture was heated to reflux for 3 h, then allowed to cool, to give a 
dark oil with very little CS2 remaining over it due to evaporation/leal<age. 
Some ice was added to the stirred oil to quench the excess reagent. After 
stirring for 5 min, 6M HCI (25 mL) was added. After stirring for 1 h, the 
solid precipitate was collected by suction filtration washing with water, then 
dried in vacuo at 55 ''C for 15 h to give the title compound (1 .19 g, 81%) as 
a brown amorphous solid: NIVIR (500 MHz, CeDe; iow solubility, but this 
solvent gave the best spectral dispersion of the aromatic signals; Note: 
The spectrum shows two sets of signals due to rotational isomers) 5 7.58 
(d, J = 7.7 Hz, 0.5H). 7.37 (s, 0.5H). 7.29 (d, J = 7.9 Hz, 0.5H), 7.25 (s, 
0.5H), 6.55 (d, J = 7.9 Hz, 1H), 4.53 (br s, 2H). 3.91 (s. 1H), 3.89 (s, 1H), 
3.65 (br s, 2H), 1.654 (s, 1.5H), 1.646 (s. 1.5H); ^H NMR (300 MHz. 
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CDCIs; Note: The spectrum shows two sets of signals due to rotational 
Isomers) 5 7,88-7.95 (m, 2H), 7.44 (d. J = 8.6 Hz, 0.5H), 7.40 (d, J = 8.0 
Hz, 0.5H). 4.88 {br s, 2H), 4.86 (br s, 2H), 4.71 (s. 1H). 4.70 (s. 1H), 2.20 
(s, 1.5H). 2.19 (s, 1.5H); Variable Temperature ^H NMR (500 MHz. DMSO- 
5 de) spectra at 25°C and 90'C showed differences consistent with rotational 
Isomerlzation; ESI MS m/z 238 [C12H12CINO2 + H]*; HPLC 98.5% (AUG). 
fR= 13.09 mln. 

EXAMPLE 102 

10 1-f2-Acetvl-2,3^dlhvdro-1H-isoindol-5-vn-2-f4-benzorcnisothlazol-3- 

vlpiperazin-1 ■vnethanone 

A mixture (suspension) of the title compound of Example 101 (2.10 g, 8.84 
mmol), 3-plperazln-1-yl-benzoIcf|isothiazole hydrochloride (2.49 g, 9.72 
mmol), K2CO3 (3.63 g, 26.3 mmol), and Nal (1.40 g, 9.34 mmol) in anhyd 

15 CH3CN (90 mL) under N2 was stirred at 25**C for 20 h, then the solvent 
was removed in vacuo. The residue was suspended in H2O, then 
extracted twice with EtOAc, however a solid remained undissolved In the 
aqueous phase. The solid was collected by suction filtration, washing and 
triturating with H2O, then dried In a vacuum oven at 50^*0 for 3 d to give 

20 the title compound (2.68 g, 72%) as a light brown amorphous solid. Both 
TLC and ^H NMR analyses Indicated that the product was of high purity: 
^H NMR (300 MHz, CDCI3) 5 8.02 (d, J = 8.1 Hz, 1H), 7.98 (br s, 1H), 7.90 
(d, J = 8.2 Hz. 1H), 7.82 (d, J = 8.0 Hz, 1H), 7.48 (t, J = 7.5 Hz, 1H), 7.32- 
7.43 (m, 2H), 4.87 (br s, 2H). 4.85 (br s. 2H). 3.91 (s, 1H), 3.90 (s. 1H). 

25 3.59-3.67 (m, 4H), 2,81-2.89 (m, 4H), 2.20 (s, 1.5H), 2.19 (s, 1,5H); ESI 
MS m/z 421 [C23H24N4O2S + H]*. 

EXAMPLE 103 

1 -f 2-Acetvl-2,3-dihvdro-1 H"isoindol-5-vn-2-f 4-ben2orcnisoxazol-3" 
30 ylDlperazin-l "Vltethanone 

The title compound was prepared from the title compound of Example 101 
(2.18 g, 9.17 mmol) and 3-piperazin-1-yl-benzo[cflisoxazole hydrochloride 
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(2.40 g, 10.0 mmol) by the procedure used to prepare the title compound 
of Example 102 (3.03 g. 82%) as an off-white amorphous solid: NMR 
(300 MHz. CDCI3) 5 7,99 (d, J = 8.1 Hz. 1H), 7.95 (br s. 1H), 7.69 (d, J = 
8.1 Hz, 1H), 7.35-7.53 (m, 3H), 7.18-7.26 (m, 1H), 4.87 (br s. 2H). 4.85 
5 (br s, 2H). 3.91 (s, 1H), 3.90 (s, 1H), 3.62-3.70 (m, 4H), 2.80-2.87 (m. 
4H), 2.20 (s. 1.5H), 2.19 (s. 1.5H); ESI MS m/z405 IC23H24N4O3 + H]*. 

EXAMPLE 104 

1-l5-r2-f4-Benzorcnisothiazol-3-vlplDera2ln-1-vlM-hvdroxvethvn>1,3- 
10 dihvdroisolndol-2-vftethanone 

Sodium borohydride (0.20 g, 5.3 mmol) was added to a stirred solution of 
the title compound of Example 102 (2.67 g, 6.35 mmol) in 1:1 
MeOH/CHCIa (130 mL) at 0**C. The mixture was allowed to warm to room 
temperature while stirring overnight. The solvents were removed in vacuo, 

IS and the residue was partitioned between CHCI3 (200 mL) and H2O (100 
mL). The aqueous phase was reextracted with CHCI3 (50 mL). The 
combined organic phases were washed with saf d NaCI (50 mL), dried 
over Na2S04, filtered, and the solvent removed in vacuo to give the title 
compound (2.92 g caide; 2.68 g theoretical) as a light brown amorphous 

20 solid (foam): ^H NMR (300 MHz, CDCia) 5 7.91 (d, J = 8.1 Hz. 1H), 7.83 
(d, J = 8.0 Hz. 1H), 7.49 (t, J = 7.4 Hz, 1H), 7.22-7.41 (m, 4H), 4.77-4.87 
(m, 5H)| 4.05 (d, J = 1.9 Hz, 1H), 3.54-3.69 (m, 4H), 2.96-3.06 (m, 2H), 
2.49-2.77 (m, 4H), 2.18 (s, 3H); ESI MS m/z 423 [C23H26N4O2S + Hf . 

25 EXAMPLE 105 

1 -'f5-r2-f 4"Benzorcnisoxazol-3-vlplpera2in-1 >v»-1 ■hvdroxvethvIM ,3- 
dlhvdrolsoindol-2-vftethanone 

The title compound was prepared from the title compound of Example 103 
(2.97 g, 7.34 mmol) using the procedure used to prepare the title 
30 compound, of Example 104 (3.18 g crude; 2.98 g theoretical) as a light 
brown amorphous solid (foam): ^H NMR (300 MHz, CDCI3) 8 7.70 (d. J = 
8.0 Hz, 1H), 7.44-7.54 (m, 2H), 7.20-7.38 (m, 4H), 4.77-4.87 (m, 5H). 
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3.96 (br s. 1H), 3.58-3.72 (m. 4H), 2.92-3.02 (m, 2H), 2.48-2.74 (m, 4H), 
2.18 (s, 3H); ESI MS m/z 407 [C23H26N4O3 + Hf- 



EXAMPLE 106 

1 -f 5-r2-f 4"Benzordlisothlazol-3-vlpiperazln-1 -vD-l -chloroethvIM ,3- 
dIhvdrolsoindol-2-vl>ethanone 

Methanesulfonyl chloride (0.80 mL, 10 mmol) was added to a stirred 
solution of the title compound of Example 104 (2.92 g crude, 6.35 mmol 
theoretical) and triethylamlne (2.0 mL, 14 mmol) in anhydrous CH2CI2 (200 
mL) at O'^C under N2. After stirring for 10 min, the ice-water bath was 
removed. After stirring for 2 h, TLC analysis indicated that no starting 
material was remaining. The solution was washed twice with H2O, once 
with sat'd NaCI, dried over Na2S04, filtered, and the solvent removed In 
vacuo to give the title compound (2.75 g, 98% from the ketone product of 
Example 102) as a. light brown amorphous solid (foam): NMR (300 
MHz. CDCI3) S 7.87 (d. J = 8.2 Hz, 1H), 7.81 (d, J = 8.1 Hz. 1H), 7,47 (t, J 
= 7.5 Hz, 1H), 7.22-7.39 (m, 4H), 5.02 (t. J = 7.0 Hz, 1H), 4.77--4.85 (m. 
4H), 3.47-3.53 (m, 4H), 3.13 (ddd, J= 13.5, 7.4. 1.5 Hz, 1H). 2.94 (dd. J = 
13.5, 6.8 Hz. 1H), 2.66-2.82 (m, 4H), 2.180 (s, 1.5H), 2.178 (s. 1.5 H); ESI 
MS /n/z 441 [C23H25CIN4OS + Hf. 

EXAMPLE 107 

1 45-r2-f 4-Benzorcnisoxazol-3"Vlpiperazln"1 -vl)-1 -chloroethvn-1 ,3- 
dihvdroisoindol-2-viyethanone 

The title compound was prepared from the title compound of Example 105 
(3.18 g crude, 7.34 mmol theoretical) using the procedure used to prepare 
the title compound of Example 1 06 (2.96 g, 95% from the ketone product 
of Example 103) as a light brown amorphous solid (foam): ^H NMR (300 
MHz. CDCI3) 5 7.66 (d, J = 8.0 Hz. 1H), 7.41-7.52 (m. 2H), 7,17-7.38 (m. 
4H), 5.01 (t. J = 7.0 Hz. 1H), 4.78-4.86 (m. 4H), 3.49-3.58 (m. 4H), 3.10 
(ddd, J= 13,5, 7.4, 1.4 Hz. 1H), 2.93 (dd, J= 13.5, 6.6 Hz, 1H), 2.63-2.80 
(m, 4H), 2,18 (s, 3H); ESI MS m/z A25 [C23H25CIN4O2 + Hf . 



-124- 
EXAMPLE108 

1 -f5-r2^f4-Benzorcnisothiazol-3-vlPiD razln^1-vnethvlM.3- 
dihvdrolsolndol-2-viyethanoiie methanesulfonate 

5 A stirred solution of the title compound of Example 106 (2.74 g, 6.21 
mmol) and tributyl tin hydride (BuaSnH) (2.5 mL. 9.3 mmol) In anhydrous 
toluene (170 mL) was degassed by bubbling argon through the solution for 
30 min. 2,2'-Azobisisobutyronltrile (AIBN) (0.15 g, 0.91 mmol) was added 
and the flask was heated with a preheated 80''C oil bath for 1 h. After 

10 allowing to cool. H2O (10 mL) was added. After stirring for 20 min, the 
solvents were removed in vacuo. The residue was dissolved In CHCI3 
(250 mL), then washed with H2O (100 mL) and sat'd NaCI (50 mL), dried 
over Na2S04, filtered, and the solvent removed in vacuo. The residue was 
purified by column chromatography (silica gel (100 g), 1:1:98 

15 MeOH/EtsN/CHCIa) to give the free base of the title compound (1.28 g, 
51%; plus slightly impure fractions: 0.69 g, 27%). The free base was 
dissolved in wamri EtOAc-MeOH, then CH3SO3H (0.20 mL, 3.1 mmol, 1.0 
equiv.) was added dropwise with stirring. After stirring for 15 min, the 
solution was diluted with hexanes to precipitate the salt, which was 

20 collected by suction filtration washing with hexanes, then dried overnight 
(18 h) In a vacuum oven at 50**C to give the title compound (1.36 g, 87% 
yield for salt formation, 44% yield from the title compound of Example 106) 
as a light brown amorphous solid: mp 219-222X dec; NIVIR (300 MHz. 
DMSO-c/e) 5 9.81 (br s, 1H), 8.16 (d, J = 8.2 Hz, 1H), 8.12 (d, J = 8.2 Hz. 

25 1H), 7.61 (t. J = 7.2 Hz. 1H), 7.49 (t, J = 7.2 Hz, 1H), 7.22-7.38 (m, 3H), 
4.81 (br s, 2H). 4.60 (br d, J = 5.3 Hz, 2H). 4.14 (br d. J = 9.2 Hz, 2H), 
3.68-3.75 (m, 2H), 3.02-3.12 (m, 2H). 2.34 (s, 3H); 2.072 (s. 1.5H). 2.066 
(s, 1.5H); IR (KBr) 3437, 2959, 2920. 1643, 1448, 1423, 1207, 1035, 973, 
774, 558 cm-^ ESI MS m/z 407 [C23H26N4OS + H]*; HPLC 95.7% (AUG), 

30 fR =11.78 min. Anal. Calc'd for C23H2BN4OS • CH3SO3H • 0.1 CH3OH • 
0.25 H2O: C, 56.81; H, 6.07; N, 11.03. Found: C, 56.65; H, 6.22; N, 
10.71. 
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EXAMPLE 109 
1 -l5-r2-(4-B nzorcnisoxazol-3-vlDipera2in-1 -vHeth vll-l .3- 
dlhvdroisolndoi-2'Vl>ethanone methanesulfonate 

S The title compound was prepared from the title compound of Example 107 
(2.95 g. 6.94 mmol) using the procedure used to prepare the title 
compound of Example 108 (1 .44 g, 43%) as a white amorphous solid: mp 
217-220'C dec; NMR (300 MHz. DMSO-ofe) 5 9.87 (br s, 1H), 8.07 (d, J 
= 8.1 Hz. 1H). 7.59-7.67 (m. 2H), 7.22-7.39 (m, 4H). 4.81 (br s, 2H), 4.60 

10 (brd, J = 4.8 Hz. 2H). 4.19 (brd. J= 11.5 Hz, 2H). 3.71 (brd. J= 10.3 Hz. 
2H). 3.01-3.^1 (m, 2H). 2.34 (s. 3H). 2.07 (s. 1.5H). 2.06 (s. 1.5H); IR 
(KBr) 3438, 1631. 1529, 1449. 1198, 1058 cm'^ ESI MS m/z 391 
[C23H26N4O2 + Hf; HPLC 96.3% (AUG), fp = 11.16 min. Anal. Calc'd for 
C23H26N4O2 • CH3SO3H • 0.1 CH3OH • H2O: C, 57.00; H, 6.43; N, 11.03. 

15 Found: C, 57.17; H. 6.49; N. 10.92. 

EXAMPLE 110 
5-r2-(4-Benzordllsothiazol-3-^p|perazin-1 -vltethvIM .3- 
dihvdrolsolndole dihvdrochloride 

20 

^..^^ Q EtOH/12NHCI=1:1 

S-N 




1 -{5-[2-(4-Benzo[d|isothiazol-3-ylpiperazin-1 -yl)ethyl]-1 ,3-dihydro- 
isoindol-2-yl} ethanone (6.6 g, 1 .60 mmol) was dissolved in 630 mL of 
25 EtOH and 630 mL of cone. HCI and refluxed for 77 h. After reaction, tlie 
solvent was removed to afford the title compound (7.4 g) as a light brown 
solid. Mp: 112-121 °C. NMR (400 MHz, CD3OD): S 8.12-7.93 (dd, 2H), 
7.60-7.40 (m. 5H). 4.60 (d, 4H), 4.20 (d, 2H), 3.80 (d. 2H), 3.62-3.40 (m, 
6H), 3.30-3.20 (m, 2H). MS m/z 365 [M+1]. 



« 
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EXAMPLE111 

245*r2-f4-Benzordlisothiazol"3-vlPiperazin-1"vn thvn«1,3 
cHhvdroisoindol-2-vl>acetic acid methyl ester 




To a solution of the title compound from Example 110 (4,0 g, 0.91 
mmol) in 200 mL of chloroform were slowly added methyl bromoacetate 
(1 .67 g, 1 .09 mmol) and triethylamine (7,6 mL, 5.47 mmol). The reaction 
mixture was stirred at room temperature overnight, washed with water, 
dried over sodium sulphate and concentrated. The crude residue was 
subjected to chromatography (silica gel, EtOAc/MeOH/EtaN, 98/1/1) to 
afford the title compound (2.5 g, 63%) as yellow oil, which darkens in the 
air. NMR (400 MHz, CDCI3): 6 7.94-7.79 (dd, 2H), 7.50-7.32 (dt, 2H), 
7.16-7.04 (m, 3 H), 4.08 (s, 4H), 3,78 (s. 2H), 3.62-3.58 (m, 6H), 2.88-2.60 
(m,8H). MSm/z437[M+11. 

EXAMPLE 112 

2-f 5-»r2-f 4-Benzord1lsothla2ol-"3-'VlDiperazIn-1 -vnethvl1-1 ,3- 
dlhvdrolsolndol-2-vftacetic acid 

14 

A solution of the title compound from Example 111 (2.5 g, 0.57 
mmol) in THF/H2O (100/10 mL) was treated with LiOH HaO (0.36 g, 0.86 
mmol). The reaction mixture was stirred at room temperature overnight. 
The solvent was removed under reduced pressure. The crude product wa§ 
diluted with water, and neutralized with 0.5 N HCI to pH = 7. The solution 
was extracted with DCM, dried over sodium sulphate and concentrated to 
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give the title compound (2.49 g) as green solid. The crude product is pure 
in NMR spectrum, but is 75 % purity in HPLC analysis. The title compound 
was further purified by chromatography (silica gel, MeOH/DCM/acetic acid, 
40/60/0.1). Yellow oil was obtained, but it darkens quickly. It is 85 % purity 
in HPLC analysis. UMR (400 MHz, CDCI3): 6 7.95-7.79 (dd, 2H), 7.60- 
7.30 (dt, 2H), 7.16-7.10 (m, 3 H), 4.70-4.50 (br s, 4H), 3.80 (s, 2H), 3.62- 
3.58 (br s, 4H), 2.90-2.60 (m, 8H). MS m/zA23 [M+1]. 

EXAMPLE 113 

2-f5-r2-f4-Benzorcflisothlazol-3-vlpiperazln-1-vltethvn-1,3- 
dlhvdroisolndol-2-vl>-1 -K3-'amino)pvrrolldln«1 -vllethanone 




S-N 



Oxalyl chloride (0.42 g, 3.30 mmol) was added dropwise to a stirred 
solution of the title compound from Example 112 (0.70 g, 1.65 mmol) and 
DMF (2 drops) in DCM (20 mL). The reaction mixture was stirred at room 
temperature for 3 h. The solvent was removed under reduced pressure 
and the residue was suspended in DCM (15 mL), which was added 
dropwise to a stirred solution of 3-(dimethylamino)pyrrolidine (0.28 g, 2.47 
mmol) and triethyiamine ( 1.8 mL, 13.25 mmol). The reaction mixture was 
stinred at room temperature for 3 h, 100 mL of DCM was added. The 
solution was washed with water, dried over sodium sulphate and 
concentrated. The crude residue was subjected to chromatography 
(MeOH/DCM/EtsN. 2/98/0.5) to provide the title compound (0.27 g, 31 %) 
as a light brown oil, which was treated with 4 mL of 2M solution of 
hydrogen chloride in ether to provide the title compound as hydrochloride 
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salt. mp: 181-188°C. "^H NMR (400 MHz, DMSO-rfe): 6 11.90-11.50 (m. 
3H). 8.10 {m, 2H), 7.60-7.23 (m, 5H), 4.90 (m, 2H). 4.60 (m, 4H), 4.10 (d, 
2H), 4.00-3.00 (m, 15H). 2,72 (br s, 6H), 2.40-2.20 (m. 2 H). MS m/z 519 
[M+11. Anal. Caldd for CagHasNeOS' 3HCI- 4H2O: C. 49.75; H, 7.05; N, 
12.00. Found: C, 49.06; H, 6.32; N. 11.01. 

EXAMPLE 114 

2-f 5-r2«(4-Benzordlisothlazol-3-vlDiDerazln-1 -vnethvll-l .3- 
dihvdrolsolndol-2-vlM4methvlfdlmethvlaminoethv»flamlnoethanone 

1. {000\\, DCM. rt. 2 h 




Oxalyl chloride (0.42 g, 3.30 mmol) was added dropwise to a stirred 
solution of the title compound from Example 112 (0.70 g, 1.65 mmol) and 
DMF (2 drops) in DCM (20 mL). The reaction mixture was stirred at room 
temperature for 3^ h. The solvent was removed under reduced pressure 
and the reisidue was suspended in DCM (15 mL), which Was added 
dropwise to a stirred solution of amine (0.25 g, 2.47 mmol) and 
triethylamine ( 1.8 mL, 13.25 mmol). The reaction mixture was stirred at 
room temperature for 3 h, 100 mL of DCM was added. The solution was 
washed with water, dried over sodium sulphate and concentrated. The 
crude residue was subjected to chromatography (MeOH/DCM/EtaN, 
2/98/0.5) to provide the title compound (0.28 g, 34 %) as a light brown oil, 
which was treated with 4 mL of 2M solution of hydrogen chloride in ether 
to provide the title compound as hydrochloride salt mp: 152-160''C- 
NMR (400 MHz, DMSO-de): tf 11.79 (br s, 1H). 11.35 (br s, 1H), 10.86 (br 
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s. 1H). 8.15 (m. 2H). 7.62-7.28 (m. 5H). 5.00-4.30 (m. 10H), 4.10 (d, 2H), 
3.80-3.10 (m. 11H), 2.99 (s. 2H), 2.75 {d, 6H). MS m/z 507 [M+1]. Anal. 
Calcd for CzrHaeNsOS" 3HCI 5H2O: C, 47.62; H, 7.28; N, 11.90. Found: C, 
47.28; H, 6.86; N, 11.06. 

EXAMPLE 115 
N-chloroacetvl-morpholine 

O . ^— ^ rt.3h O 
1 2 3 

To a solution of chloroacetyl chloride (2.0 mL, 2.5 mmol) in 20 mL 
DCI\^ was slowly added a solution of morphorline (2.2 mL, 5.0 mmol) in 20 
mL DCM at -78 ''C. The reaction mixture was warmed to room temperature 
and stirred for 3 h. A white suspension solution resulted. The white 
precipitate was filtered off. The filtrate was washed with 1 N HCI. dried 
over sodium sulphate and concentrated to give the title compound (3.1 1 g, 
78 %) as coloriess oil. NMR (400 MHz, CDCI3): 6 4.12 (s, 2H), 3.74 (br 
s, 4H). 3.61 (br s, 2H), 3.50 (br s, 2H). MS m/z 164 [M+1]. 

EXAMPLE 116 

2-f5-r2-f4-BenzorcflisothiaZol-3-vlDiDera2in-1 -vnethvll-l .3- 
dihvdrolsomdol"2>vl>-'1-fN^morpholino)ethanone 

K2CO3, Nal 
CHgCN, reflux, 0/N 




S-N 
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A mixture of the title compound from Exampie 110 (0.40 g, 0.091 
mmol), the title compound from Example 115 (0,15 g, 0,092 mmol). 
potassium carbonate (0.38 g, 0.28 mmol) and sodium iodide ( 0.15 g, 0.10 
mmol) was suspended in 40 mL of acetonitrile and stirred under reflux 

S overnight, cooled to room temperature, solvent was removed, and water 
was added. The mixture was extracted with DCM, dried over sodium 
sulphate and concentrated. The crude residue was subjected to 
chromatography (MeOH/DCM/acetic acid, 3/97/0.1) to provide the title 
compound (0.27 g, 60 %) as light yellow oil, which darken quickly In the 

10 air. '^H NMR (400 MHz, CDCI3): S 7.93-7.80 (dd, 2H). 7.50-7.37 (dt, 2H), 
7.12-7.06 (m 3H), 4.01 (s, 4H), 3.71-3.58 (m 14H), 2,90-2.65 (m. 8H). MS 
/77/Z292 [M+1]. Anal. Calcd for C27H33N502S-1.5 H2O: C. 62.52; H, 7.00; N. 
13.50. Found: C, 62.63; H, 6.48; N, 13.03. 

15 
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EXAMPLE 117 

2»f5-r2-f4-B nzorcnisothiazol-3-vlpiDera2ln-1-vn thvn-1,3 
dihvdroisoindol-2"Vl>-'1-fmethoxvethvlamino)ethanon 




A mixture of the title cx)mpound from Example 110 (1.00 g, 2.28 
mmol), 2-chlord-1-(methoxyethylam!no)ethanone (0.34 g, 2.28 mmol), 
potassium carbonate (0.94 g, 6.84 mmol) and sodium iodide (0.37 g, 2.50 
mmol) was suspended in 100 mL of acetonitrile and stirred under reflux 
overnight, cooled to room temperature. The solvent was removed, and 
water was added. The mixture was extracted with DCM, dried over sodium 
sulphate and concentrated. The crude residue was subjected to 
chromatography (MeOH/DCM, 3/97) to provide the title compound (0.53 g, 
49 %) as a light brown oil, which was treated with 4 mL of 2M solution of 
hydrogen chloride in ether to provide the title compound as a 
hydrochloride salt, mp: 149-154°C. NMR (400 IVIHz, DMSO-cfe): 6 
11.70 (br s, 1H), 11.40 (br s, 1H). 8.68 (br s, 1H), 8.13 (m, 2H), 7.62-7.20 
(m, 5H). 4.90-4.80 (m, 2H), 4.50 (br s. 2H), 4.13 (br s, 2H), 4.10 (d, 2H), 
3.65-3.43 (m, 4H), 3.46-3.05 (m. 13 H). MS m/z 480 [M+l]. Anal. Calcd 
for C26H33Ns02S- 2HC|- 2H2O: C, 53.06; H, 6.68; N, 11.90. Found: C, 
53.01; H. 5.80; N, 11.34. 

EXAMPLE 118 

1-f5-r2-(4-Benzoronisothia2ol-3-vlDiPerazin-1-vnethvn-1,3- 
dihvdroisoindoI"2-v»-2-fN-morpholino)ethanon 
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O ^-^ 5h.r.t MeO THF/hijO. rt. 0/N 



LIOHH2O 




. // 

S-N 



H 2HCI 1. HBTU, HOBt, PMFjPrzNEt 



2. HCI/ether 




5UO 



2HCI 



EXAMPLE 119 

1 -f 5-r2-(4-Benzof cnisothlazol-3-vlDlDerazln"1 -vnethyn-l ,3- 
dihvdrolso[ndoi-2-vl>-2-fN-morDholinotethanone 

Step 1, Preparation of compound 6 

^ THF,Et,N O ^ 

4 5 6 

To a solution of morpholine (5.46 mL, 39.2 mmol) and triethylamine 
(1.71 vt\L, 19.6 rtimol) in THF (100 mL), metiiyl bromoacetate (1.86 mL, 
19.6 mmol) was added. The reaction mixture was stirred at room 
temperature for 5 I1. Tlie soivent was removed under reduced pressure. 
Sodium bicarbonate solution was added. The mixture was extracted with 
EtOAc, dried over sodium, sulphate and concentrated to provide compound 
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6 (2.7 g. 87 %) as a colorless oil. NMR (400 MHz. CDCI3): 6 3.75 (t. 
4H), 3.73 (s, 3H), 3.23 (s. 2H), 2.58 (t, 4H). MS m/z 160 [M+1]. 



Step 2. Preparation of compound 7 



O LiOHHaO O ^ — ^ 



A mixture of compound 6 (2.7 g, 16.9 mmol) and iithium hydroxide 
(1.06g, 2.54 mmol) in THF (100 mL) and water (10 mL) was stirred at 
room temperature overnight. Light yellow solution resulted. The solvent 
was removed under reduced pressure to provide compound 7 (3.6 g, 
quant.) as a lithium salt. NMR (400 MHz, DMSO-de): 6 3.62 (t, 4H), 
3.13 (s, 2H), 2.62 (t, 4H). MS m/z 146 [M+1]. 

Step 3. Preparation of the tftie compound ^compound 8) 




x^3 1 



HBTU. HOBt, DMF, iPrgNEt 



2. HCI/ether 



S-N 8 



A mixture of amine 1 (0.50 g, 1,14 mmol), compound 7 (0.30g, 1.37 
mmol), HBTU (0.86 g, 2.28 mmol), HOBt (0.31 g, 2.28 mmol) and 
diisopropylethylamine (1 .0 mL, 6.84 mmol) in 7 mL of DMF was stirred at 
room temperature under argon overnight, 200 mL of EtOAc was added. 
The solution was washed with water (4 x 100 mL). The organic layer was 
concentrated. The crude residue was subjected to chromatography 
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(MeOH/DCM/EtOAc/EtaN. 1/20/20/0.1) to provide the title compound (0.12 
g, 23 %) as a liglit yellow oil, whicli was treated with 4 mL of 2M solution of 
hydrogen chloride in ether to provide the title compound as hydrochloride 
salt, mp: 183-187^0. NMR (400 MHz, DMSO-dQ): 11.42 (br s. 1H), 
10.42 (br s, 1H). 8.15 (m, 2H), 7.60 (m, 1H). 7.45 (m. 1H), 7.40-7.28 (m, 
3H). 4.83-4.70 (dd. 4H). 4.39 (br s. 2H). 4.10 (d. 2H). 4.00-3.15 (m. 18H). 
MS m/z 492 [M+IJ. Anal. Calcd for CzyHaaNsOaS- 2HCI SHaO: C, 52.42; H, 
6.68; N, 11.32. Found: C. 52.84; H. 6.36; N, 10.96. 

EXAMPLE 120 

3-f 4-r2-(1 -Methanesulfonvl-2.3-dihvdro-1 H-isoindol-4-vn-ethvm- 
piperizin-l -vR-benzord1isithiazole hydrochloride 




Compound 1 (0.55 g, 1 .25 mmol) and triethylamine (0.35 ml, 2.50 
mmol) were dissolved in 10 mL of DCI\^ at 0°C. Methanesulfonyl chloride 
(0.17 g, 1.50 mmol) was added slowly. The reaction mixture was warmed 
to room temperature and stinred for 2 h, 50 mL of DCM was added. The 
solution was washed with water, dried over sodium sulphate and 
concentrated. The crude residue was subjected to chromatography 
(MeOH/DCIVI, 2/98) to provide compound 10 (0.32 g, 58 %) as a light 
yellow oil, which was treated with 5 mL of 2M solution of hydrogen chloride 



-135- 



in ether to provide compound 10 as hydrochloride salt, mp: 179°C (dec). 

NMR (400 MHz, DMSO-cfe): d 11.00 (br s, 1H). 8.10 (m. 2H), 7.62 (dt, 
1H). 7.45 (dt. 1H). 7.30 (m, 3H). 4.60 (br s. 4H). 4.10 (d. 2H). 3.61 (d, 2H), 
3.59-3.10 (m, 8H), 2.98 (s, 3H). MS m/z 443 [M+1]. Anal. Calcd for 
C22H26N402S2- HCI: C, 55.16; H, 5.68; N, 11.69. Found: C. 54.52; H, 5.43; 
N, 11.13. 

EXAMPLE 121 

1-fS-r2-(4-Ben2orcnisothlazol-3-vlDiperazin-1 -vnethvll-l .3- 
dihvdroisoindol-2-vi>-ethanone 



Acetic anhydride (0.62 mL, 6.6 mmol) was added to a solution containing 1 
(02-029-218; 1.0 g, 2.6 mmol), triethylamlne (1.62 mL, 11.6 mmol), 4- 
dimethylamlno- pyridine (0.08 g, 0.65 mmol), and anhydrous 
dichloromethane (40 mL) at room temperature. The reaction mixture was 
stirred overnight at room temperature. The resulting solution was washed 
with NaHCOa, dried over Na2S04, and evaporated. The residue thus 
obtained was purified over silica gel column (230 - 400 mesh, 2.5 x 12 
cm), using ethyl acetate:methanol:acetic acid (88:10:2) solvent mixture as 
eiuent to obtain the acetylated amine product. The product was dissolved 
in 40 mL of anhydrous ethyl acetate and to which was added 1 M hydrogen 
chloride solution in ether (5.0 mL, 5 mmol) with stirring. A white precipitate 
of hydrogen chloride salt was obtained, which was filtered off, washed with 
ether (2x10 mL), and dried under vacuum. Yield: 0.884 g, 73.2 %. 
M.p. 130.0 - 133.0 °C. HPLC: Purity 98.10% (retention time: 9.918; 
mobile phase: 0.1% HaPO^MeCN gradient; column: ACE_C1 8_5nm_4-6 




(ii)HCV4tiier 
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X 150 mm). NMR (400 MHz. DMSO): .810.9 (b.S. 1H). 7.88 (d. 1H), 
7.83 (d, 1H), 7.48 (t. 1H). 7.36 (t, 1H), 7.21 (t. 1H). 7.14 (m. 2H). 4.79 (m, 
4H), 3.67 (m, 4H), 2.89 (m, 4H), 2.67 (t. 2H). 2.63 (t, 2H), 2.18 (s. 3H), 
1.93 (t, 2H). ES-M6 m/z 420.58 (C24H28N4OS + 1)*. Analysis calculated 
5 for C24H28N4OS.HCI: % C 63.07; % H 6.40; % N 12.26. Found % C 63.03; 
% H 6.51; %N 12.08. 

EXAMPLE 122 

2-f 5-r2"f4-Benzorcnisothiazol-3-vlDlDera2ln-1 ■vHethvll-l .3- 
10 dihvdroisoindol-2-vl>acetic acid 

S-N ^ 

1 

O 

3 

Preparation of compound 2 

IS Methyl bromoacetate (0.28 mL, 2.9 mmol) was added to a suspension 
containing 1 (02-029-218; 1.0 g, 2.6 mmoi), potassium carbonate (0.44 g, 
3.2 mmol) and anhydrous acetonitrile (50 mL) at rt and stirred overnight. 
Solvent was evaporated and the residue was distributed between 
chloroform (50 mL) and water (30 mL). The organic layer was separated, 

20 dried over Na2S04, and evaporated. The residue was purified over silica 
gel column (230 - 400 mesh, 2.5 x 18 cm) using methanohethyl acetate 
(1 .5:98.5) solvent mixture as eluent to obtain pure compound 2. Yield: 
0.12 g, 10.08%. Using triethylamine as a base, the yield was improved to 
67.8%; Reference: 02-029-224). ''H NMR (400 MHz, CDCI3): S 7.91 (d, 

25 1H), 7.80 (d, 1H), 7.47 (t, 1H), 7.36 (t, 1H), 7.11 (d, 1H), 7.08 (d. 1H), 4.09 



Br 



LiOH 



'Me THF/HtO 



MeCN O 
rt: O/N 2 
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(s. 4H). 3.76 (s. 2H). 3.62 (s, 3H). 3.56 (m. 4H). 2.67 (m, 4H). 2.64 (m, 
2H), 2.44 (t, 2H), 1.85 (m. 2H). ES-MS m/z 451.08 {C25H30N4O2S + 1)*, 



Preparation of compound 3 

5 Lithium hydroxide monohydrate (0.1 g, 2.4 mmol) was added to a solution 
containing 2 (0.6 g, 1 .3 mmoi), tetrahydrofuran (30 mL), and water (4 mL), 
and stirred overnight. The solution was evaporated to dryness and the 
residue was dissolved in 3 mL of water, and plH was adjusted to 6 using 
1M HCI. The resulting solution was evaporated to dryness, and washed 

10 with ether (2x10 mL) and tetrahydrofuran (2 x 10 mL). As the elemental 
analysis results were not satisfactory, the product was further purified 
using HP20 DIaion column (Supeico product). The impure product was 
treated with 1 mL of triethylamine and then loaded over HP20 column. 
After washing the column with methanokwater (1:1), elution with 

IS acetonitrile . yielded pure product containing fractions, which were 
evaporated, and dried under vacuum. Yield: 0.44 g, 72.7 %. M.p. 78.0 - 
80.0 °C. HPLC: Purity 94.45% (retention time: 11.601; mobile phase: 
0.1% HaPOVMeCN gradient; column: ACE_C18_5iiim_4-6 x 150 mm). "^H 
NMR (400 MHz, CDCI3): § 7.90 (d. 1H), 7.79 (d, 2H); 7.46 (t. 1H), 7.37 (t, 

20 1H), 7.13 (m, 2H), 7.07 (s, 1H), 4.58 (s, 4H), 3.77 (s, 2H), 3.58 (m, 4H), 
2.70 (m, 4H). 2.67 (m, 2H), 2.47 (m. 2H), 1.86 (m, 2H). ES-MS m/z 
437.09 (C24H28N4O2S + 1)*. Analysis calculated for C24H28N4O2S. 0.5Et3N. 
H2O: % C 64.19; %H 7.50; %N 12.48. Found: %C 65.26; %H 6.94; %N 
12.41. 
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EXAMPLE 123 

■ 1 5-r3-(4-Benzorcnisothiazol-3-vlPipera2in-1 -vHpropvil-l .3- 
dihvdrolsoindol-2-vH-2-fdlmethvlainino)-ethanone 

ci-\ 




3 



Preparation of compound 3 

Chloroacetylchloride (0.15 mL, 1.9 tnmol) was added to a. solution 
containing 1 (02-029-218; 0.5 g, 1.1 mmol), 4-dimethylaminopyridine 
(0.014 g, 0,01 mmol), triethylamlne (0.7 mL, 5.0 mmol) and 
dicliloromethane (50 mL) at room temperature. The reaction mixture was 
stirred overnigiit at room temperature and later an aliquot was examined 
by NMR, which indicated the absence of starting material and formation of 
2. The resultant solution was washed with NaHCOs, brine, dried over 
Na2S04, and evaporated to obtain crude 2. this was dissolved in 
acetonitrile (50 mL), and to which was added dimethylamine (1.11 mL of 
2M MeOH solution, 2.2 mmol), potassium carbonate (0.18 g, 1.3 mmol), 
and sodium bromide (0.028 g, 0.30 mmol) at room temperature, and 
stirred overnight. The resulting suspension was filtered and the precipitate 
was washed with chloroform. The filtrate was evaporated, and the residue 
obtained was purified over silica gel column (230 - 400 mesh, 2.5 x 12 
cm), using triethylamine:ethyl acetate: methanol (1 :94:5) solvent mixture as 
eluent to obtain compound 3. The product was dissolved in 5 mL of 
anhydrous diethylether and to which was added 1M hydrogen chloride 
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solution in ether (2.0 mL. 2.0 mmol) with stirring. A white precipitate of 
hydrogen chloride salt was obtained. v\^ich was filtered off. washed with 
ether (3 x 15 mL), and dried under vacuum. Yield: 0.40 g, 66.9 %. M.p. 
90.0 C turned brown. HPLC: Purity 97.59% (retention time: 11.683; 
mobile phase: 0.1% H3P04/MeCN gradient; column: ACE_C18_5nm_4-6 
X 150 mm). NMR (400 MHz, DMSO): 5. 11.62 (b.s, 1H), 10.02 (b.s, 
1H). 8.12 (m, 2H), 7.60 (M. 1H). 7.49 (m. 1H), 7.36 (m. 1H). 7.32 (m. 1H). 
7.23 (m, ih), 4.81 (m, 2H), 4.73 (m, 2H), 4.33 (s, 2H). 4.05 (m, 2H). 3.57 
(m, 4H). 3.30 (m, 2H). 3.15 (m. 2H). 2.88 (s, 6H), 2.72 (m, 2H). 2.11 (m. 
2H). ES-MS m/z 464.18 (C26H33N5OS + 1)*. Analysis calculated for 
C26H33N5OS.2HCI.H2O: % C 56.31; %H 6.72; %N 12.63. Found: %C 
56.25; %H 6.70; %N 1 2.32. 

EXAMPLE 124 

1-(5-f3-(4-Ber>zorcnisothiazol-3-vlDiperazln-1-vnpropvn-1.3- 
dlhvdroisoindol-2-vft-2-(Diperidin-1-vn-ethanone 




3 



Preparation off compound 3 

Chloroac^tylchloride (0.15 mL. 1.9 mmol) was added to a solution 
containing 1 (02-029-218; 0.6 g. 1.6 mmol), 4-dimethylaminopyridine 
(0.020 g. 0,02 mmol), triethylamine (0.97 mL, 6.9 mmol) and acetonitrile 
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(40 mL) at room temperature. The reaction mixture was stirred overnight 
at room temperature and later an aliquot was examined by NMR, which 
indicated the absence of starting material and formation of 2. Solvent was 
evaporated to afford an oil, which was diluted with 50 mL of chloroform, 

S washed with NaHCOs, brine, dried over Na2S04, and evaporated to obtain 
crude 2. This was dissolved in acetonitrile (50 mL), and to which was 
added piperidine (0.33 mL, 3.3 mmol), potassium carbonate (0.26 g, 1 .9 
mmol), and sodium bromide (0.040 g, 0.39 mmol) at room temperature, 
and stinred overnight. The resulting suspension was filtered and the 

10 precipitate was washed with chloroform. The filtrate was evaporated, and 
the residue obtained was purified over silica gel column (230 - 400 mesh, 
2.5 X 12 cm), using triethylamine:ethyl acetatermethanol (1:93:6) solvent 
mixture as eluent to obtain compound 3. The product was dissolved in 5 
mL of anhydrous ethyl acetate and to which was added 1M hydrogen 

IS chloride solution in ether (2.1 mL, 2.1 mmol) with stirring. A white 
precipitate of hydrogen chloride salt was obtained, which was filtered off, 
washed with ether (3x5 mL), and dried under vacuum. Yield: 0.39 g, 
43.6 %. M.p. 98.0 C turned brown. HPLC: Purity 94.40% (retention time: 
11.987; mobile phase: 0.1% H3p04/l\/leCN gradient; column: 

20 ACE_C18_5|Lim_4-6 x 150 mm). NIWR (400 MHz, DMSO): 5. 11.58 
(b.s. 1H). 9.78 (b.s, 1H), 8.12 (m. 2H), 7.60 (m, 1H), 7.49 (m, 1H). 7.36 (m, 
1H), 7,30 (m. 1H), 7.25 (m, 1H), 4.83 (m, 2H). 4.72 (m, 2H), 4.31 (s, 2H). 
4.02 (m, 4H), 3.60 (m, 4H), 3.47 (m, 2H), 3.30 (m, 2H), 3.19 (m, 2H), 3.15 
(m. 2H), 2.70 (b.s, 2H). 2.11 (b.s, 2H), 1.81 (b.s, 2H). 1.68 (b.s. 2H). ES- 

25 MS m/z 504.17 (C29H37N5OS + 1)*. Analysis calculated for 
C29H37N5OS.2HCI.O.5H2O: % C 59.47; %H 6.90; %N 11.96. Found: %C 
59.64; %H 6.89; %N 1 1 .49. 



30 
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EXAMPLE 125 

1 -f 5-r3-f 4-Benzorcnisothlazol-3-vlDiDerazin-1 -ynpropvIM ,3- 
dihvdrolsolndol-2"VR-2-fmoroholin-1-vn-ethanone 




Preparation of compound 3 ' 

Chloroacetylchloride (0.14 mL, 1.7 mmol) was added to a solution 
containing 1 (02-029-218; 0.6 g, 1.6 mmol), potassium carbonate (0.26 g, 
1 .9 mmol), 4-dimetliylaminopyridine (0.050 g, 0.04 mmol), and acetonitrtle 
(40 mL) at room temperature. The reaction mixture was stirred overnight 
at room temperature and later an aliquot was examined by NMR, which 
indicated the absence of starting material and formation of compound 2. 
To the same pot was added morpholine (0.28 mL, 3.2 mmol), potassium 
carbonate (0.4 g, 2.9 mmol), and sodium bromide (0.048 g, 0.47 mmol) at 
room temperature, and stirred overnight. The resulting suspension was 
diluted with 100 mL of chloroform, washed with brine, dried over Na2S04. 
and evaporated. The residue thus obtained was purified over silica gel 
column (230 - 400 mesh, 2.5 x 14 cm), using ethyl acetate:methanol:acetic 
add (88:10:2) solvent mixture as eluent to obtain compound 3. The 
product was dissolved in 20 mL of anhydrous ethyl acetate and to which 
was added 1M hydrogen chloride solution in ether (5.0 mL, 5 mmol) with 
stirring. A white precipitate of hydrogen chloride salt was obtained, which 



-142- 

was filtered off, washed with ether (2 x 10 mL), and dried under vacuum. 
Yield: 0.66 g. 71.9 %. ly^.p. 179.0 - 183.0 **C. HPLC: Purity 94.29% 
{retention time: 11.665; mobile phase: 0.1% HaPOVMeCN gradient; 
column: ACE_C18_5Mm_4-6 x 150 mm). NMR (400 MHz, DMSO): 5 
. 11.58 (b.s, 1H). 10.58 (b.s, 1H), 8.12 (m, 2H). 7.62 (m, 1H). 7.48 (m, 1H), 
7.30 (m, 3H), 4.83 (m. 2H). 4.72 (m, 2H). 4.42 (s, 2H), 4.03 (m, 4H), 3.84 
(m, 2H), 3.6 (m. 4H). 3.54 (m, 2H), 3.30 (m, 4H), 3.16 (m, 2H), 2.70 (m. 
2H), 2.11 (m, 2H). ES-IVIS m/z 379.08 (C2BH3SN5O2S + if. Analysis 
calculated for C28H35N5O2S.2HCI: % C 58.12; %H 6.45; %N 12.10. Found: 
%C 58.18; %H 6.51; %N 11.84. 



EXAMPLE 126 

1 -f 5rr3-(4-Benzorcnisothlazol-3-vlPiperazrn-1-vl)propvn-1 .3- 
dihvdroisoindol-2-vll-2-rmethvl(dimethvlaminoethvhaniino1-ethanone 




Preparation of compound 3 

Chloroacetylchloride (0.23 mL, 2.9 mmol) was added to a solution 
containing 1 (02-029-218; 1.0 g, 2.2 mmol), 4-dimethylaminopyridlne 
(0.010 g. 0.002 mmol). triethylamine (1.4 mL, 9.9 mmol) and 
dichloromethane (50 mL) at room temperature. The reaction mixture was 
stirred overnight at room temperature and later an aliquot was exarhined 
by Niy/IR, which indicated the absence of starting material and fonnatlon of 
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2. The resultant solution was washed with NaHCOs, brine, dried over 
Na2S04, and evaporated to obtain crude 2 (Ref: 02-029-239). About half 
of the crude 2 was dissolved in acetonitrile (50 mL), and to which was 
added NNN-trimethylethylenedlamine (0.29 mL, 2.2 mmol), potassium 

S carbonate (0.18 g, 1 .3 mmol), and sodium bromide (0.028 g, 0.27 mmol) at 
room temperature, and stirred overnight. The resulting suspension was 
filtered and the precipitate was washed with chloroform (2 x TO mL). The 
filtrate was evaporated and the residue obtained was purified over silica 
gel column (230 - 400 mesh, 2.5 x 11 cm), using triethylamine:ethyl 

10 acetate:methanol (1:94:5) solvent mixture as eluent to obtain target A. 
The product was dissolved in 5 mL of anhydrous ethyl acetate and to 
which was added 1M hydrogen chloride solution in ether (4.4 mL, 4.4 
mmol) with stirring. A white precipitate of hydrogen chloride salt was 
obtained, which was filtered off, washed with ether (2x10 mL), and dried 

15 under vacuum. Yield: 0.33 g. 42.9 %. M.p. 85.1 - 87.3 C. HPLC: Purity 
95.42% (retention time: 11.097; mobile phase: 0.1% HaPOVMeCN 
gradient; column: ACE_C1 8_5|im_4-6 x 150 mm). NMR (400 MHz, 
DMSO): a 11.64 (b.s. 1H). 11.16 (b.s, 1H), 8.14 (m, 2H). 7.61 (m, 1H), 
7.49 (m, 1H), 7.36 (m. 1H), 7.33 (m, 1H), 7.26 (m. 1H), 4.84 (m, 2H), 4.73 

20 (m, 2H), 4.49 (b.s. 2H), 4.21 (b.s, 4H), 4.05 (m, 2H), 3.74 (m. 2H), 3.41 (m, 
4H), 3.28 (m. 2H), 3.07 (m, 2H), 2.98 (s, 3H), 2.85 (s, 6H), 2.70 (b.s, 2H), 
2.11 (b.s, 2H). ES-MSm/z 521.26 (C29H40N6OS + I)*. Analysis calculated 
for C29H40N6OS.4HCI.H2O: % C 50.88; %H 6.77; %N 12.28. Found: %C 
50.50; %H 7.17; %N 11.67. 

25 

EXAMPLE 127 

1 -f S-r3-f 4-Benzorcnisoth}azol-3-vlpiperazin-1 -vl)propvn-1 ,3- 
dlihvdroisoindol-2-vlT-2-(dlethvlamino)-ethanone 
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.3HCWiO 
3 



Preparation of compound 3 

5 Chloroacetylchloride (0.23 mL, 2.9 mmol) was added to a solution 
containing 1 (02-029-218; 1.0 g, 2,2 mmol), 4-dimethylaminopyridlne 
(0.010 g, 0,002 mmol), triethylamine (1.4 mL, 9.9 mmol) and 
dichloromethane (50 mL) at room temperature. The reaction mixture was 
stirred overnight at room temperature and later an aliquot was examined 

10 by NMR, which Indicated the absence of starting material and formation of 
2. The resultant solution was washed with NaHCOs, brine, dried over 
Na2S04, and evaporated to obtain crude 2 (Ref: 02-029-239). About half 
of the crude 2 was dissolved in acetonitrile (50 mL), and to which was 
added diethylamine (0.6 mL, 5.7 mmol), potassium carbonate (O.IB g, 1.3 

15 mmol), and sodium bromide (0.025 g, 0.28 mmol) at room temperature, 
and stirred overnight- The resulting suspension was filtered and the 
predpitate was washed with chloroform (2 x 10 mL). The filtrate was 
evaporated, and the residue obtained was purified over silica gel column 
(230 - 400 mesh, 2.5 x 1 1 cm), using triethylamineiethyl acetatermethanol 

20 (1:93:6) solvent mixture as eluent to obtain compound 3. The product was 
dissolved in 5 mL of anhydrous diethylether and to which was added 1 M 
hydrogen chloride solution in ether (3.3 mL, 3,3 mmol) with stinring. A 
white precipitate of hydrogen chloride salt was obtained, which was filtered 
off, washed with ether (3x10 mL), and dried under vacuum. Yield: 0.40 
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g, 58.3 %. M.p. 90.0 C turned waxy. HPLC: Purity 95.82% (retention 
time: 11.936; mobile phase: 0.1% H3P04/MeCN gradient; column: 
ACE_C18_5jim_4-6 X 150 mm). NMR (400 MHz, DMSO): 5.11.76 
(b.s, 1H). 9.66 (b.s. 1H). 8.18 (m. 2H), 7.66 (m. 1H), 7.55 (m, 1H). 7.39 (m, 
1H). 7.36 (m. 1H). 7.31 (m. 1H). 4.94 (m, 2H). 4.78 (m. 2H), 4.36 (s, 2H), 
4.10 (m. 2H), 3.64 (m, 4H). 3.36 (m. 4H), 3.24 (m, 4H), 2.76 (b.s, 2H). 2.18 
(b.s, 2H). 1.29 (m. 6H). ES-MS m/z 492.22 (C28H37N5OS + 1)*. Analysis 
calculated for C28H37N5OS.3HCI.H2O: % C 54.32; %H 6.84; %N 11.31. 
Found: %C 54.45; %H 7.25; %N 11.11. 



10 



15 



EXAMPLE 128 

^5-r3-f 4-Benzorcnisothiazol-3-vlDlperazin-1 -vnDropvn-1 .3- 
dihvdroisoindoi-2-vlMf3-dimethvlamino)pvrrolidin-1-vn-methanone 



CI 



I^CQ 
*>-CI ; EtN , 

rt; O/N 



(ii) 



(S-) ,3HCrt4/)^ 
3 



20 Preparation of compound 3 

Chloroacetylchloride (0.14 mL, 1.7 mmol) was added to a solution 
containing 1 (02-029-218; 0.6 g. 1.6 mmol), potassium carbonate (0.26 g, 
1.9 mmol), 4-dimethylaminopyridine (0.050 g, 0.04 mmol), and acetonitrile 
(40 mL) at room temperature. The reaction mixture was stirred overnight 
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at room temperature and later an aliquot was examined by NMR, which 
indicated the presence of starting material. Hence, added triethylamine 
(1.0 mL, 7.2 mmol) and stirred for an hour. Now, the starting material 
completely disappeared. The resulting suspension was diluted with 100 
mL of chloroform, washed with NaHCOa, brine, dried over Na2S04, and 
evaporated to obtain crude 2. This was dissolved In acetonitrile (50 mL), 
and to which was added 2-dlmethylaminopyn'olidlne(S-) (0.36 g, 3.2 
mmol), potassium carbonate (0.4 g, 2.9 mmol), and sodium bromide 
(0.048 g, 0.47 mmol) at room temperature, and stirred overnight. The 
resulting suspension was diluted with 100 mL of chloroform, washed with 
brine, dried over Na2S04, and evaporated. The residue thus obtained was 
purified over silica gel column (230 - 400 mesh, 2.5 x 12 cm), using 
chloroform:methanoi (88:12) solvent mixture as eluent to obtain compoud 
3. The product was dissolved in 20 mL of anhydrous tetrahydrofuran and 
to which was added 1M hydrogen chloride solution in ether (6.8 mL, 6.8 
mmol) with stirring. A white precipitate of hydrogen chloride salt was 
obtained, which was filtered off, washed with ether (3x10 mL), and dried 
under vacuum. Yield: 0.73 g, 68.8 %. M.p. 166.0 - 170.0 °C. HPLC: 
Purity 94.60% (retention time: 11.032; mobile phase: 0.1% H3P04/MeCN 
gradient; column: ACE_C18_5^lm_4-6 x 150 mm). NMR (400 MHz, 
DMSO): § 11.99 (b.d, 1H), 11.66 (b.s, 1H), 11.09 (b.s. 1H), 8.10 (m, 2H), 
7.59 (m, 1H), 7.47 (m, 1H), 7.34 (m, 2H), 7.23 (m, 1H). 4.82 (b.s, 2H), 4.71 
(b.s, 2H), 4.57 (b.m, 2H), 4.43 (b.m, 4H), 4.04 (m, 4H), 3.72 (m, 2H), 3.60 
(m, 4H), 3.28 (m, 2H), 3.14 (m, 2H), 2.79 (b.s, 6H), 2.40 (b.m, 1H), 2.12 
(m, 2H). ES-MS m/z 533.22 (C30H40N6OS + 1)*. Analysis calculated for 
C30H40N6OS.3HCI.I.5H2O: % C 53.84; %H 6.94; %N 12.56. Found: %C 
53.84; %H 7.39; %N 1 1 .85. 

EXAMPLE 129 

f 5-r3-f4-'Benzorcnisothiazol-3-vlDiperazin-1 -ynpropvIM ,3- 
dihvdroisolndol-2-vll'4-fluorophenvlamlde 
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(ii) HCI/ether 



Preparation of compound 3 

4-FIuorophenylisocyanate (0.15 mL, 1.3 mmol) was added to a solution 

5 containing 1 {02-029-218; 0.5 g, 1.1 mmol), triethylamine (0.46 mL, 3.3 
mmol) and tetrahydrofuran (40 mL) at room temperature. The reaction 
mixture was stirred for 2 h at room temperature and later evaporated. The 
residue was dissolved in 30 mL of dichloromethane, washed with 
NaHCOa, dried over Na2S04, and evaporated to obtain crude product. 

10 Purification over silica gel column (230 - 400 mesh, 2.5 x 12 cm), using 
triethylamine: ethyl acetate (1:99) solvent mixture as eluent yielded pure 
compound 3. The product was dissolved in 5 mL of anhydrous ethyl 
acetate and to which was added 1 M hydrogen chloride solution in ether 
(2.0 mL, 2.0 mmol) with stirring. A white precipitate of hydrogen chloride 

15 salt of A was obtained, which was filtered off, washed with ether (3x15 
mL), and dried under vacuum. Yield: 0.46 g, 75.2 %. M.p. 145.0 - 
150.0 HPLC: Purity 96,34% (retention time: 15.080; mobile phase: 
0.1% HaPOii/MeCN gradient; column: ACE_C18„5]Lim_4-6 x 150 mm). 
NMR (400 MHz. DMSO): 8. 11.71 (b.s. 1H), 8.46 (s. 1H). 8.10 (m. 2H). 

20 7.59 (m, 3H), 7.45 (m, 1H), 7.30 (m, 1H), 7.26 (m, 1H), 7.20 (m, 1H), 7.12 
(m. 2H). 4.74 (s, 4H), 4.02 (m, 2H), 3,56 (m, 2H), 3.49 (m, 2H). 3.31 (m. 
2H), 3.16 (m, 2H), 2.71 (m. 2H). 2.12 (m, 2H). ES-MS m/z 516.20 
(C29H30FN5OS + 1)^ Analysis calculated for C29H30FN5OS.HCI.O.5H2O: % 
C 62.07; %H 5.76; %N 12.48. Found: %C 61.83; %H 5.61; %N 12.23. 

25 

EXAMPLE 130 

l5"r3-(4-Benzorcnisoth!a2ol-3-vlpiperazin-1 -yDpropvIM ,3- 
dihvdroisomdol-2>'VlV"(cvclohexvlamino)^methvlsulfide 
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®N .2HC» 
1 



H THF 

rt:2 



CyNC 

EfeN 



Preparation of compound 3 

Cyclohexylisothiocyanate (0.31 mL, 2.2 mmol) was added to a solution 
containing 1 (02-029-218; 0,5 g, 1.1 mmol), triethylamine (0.46 mL, 3.3 
mmol) and tetrahydrofuran (40 mL) at room temperature. Tlie reaction 
mixture was stirred for 2 h at room temperature and later evaporated. The 
residue was washed with hexane to remove CyNCS. Purification over 
silica gel column (230 - 400 mesh, 2.5 x 10 cm) using ethyl acetate as 
eiuent yielded pure compound 3 as an oil, which was washed with dry 
ether (2 X 10 mL) to obtain white solid. Yield: 0.35 g. 60.8%. M.p. 194.2 
- 195.3 °C. HPLC: Purity 98.95% (retention time: 16.571; mobile phase: 
0,1% HsPOii/MeCN gradient; column: ACE_C1 8_5}xm_4-6 x 150 mm). 
NMR (400 MHz. CDCI3): § 7.91 (m. 1H), 7.82 (m. 1H). 7.47 (m. 1H). 7^37 
(m, 1H). 7.19 (m, 1H). 7.15 (m. 2H). 5.14 (m, 2H). 4.82 (b.s. 2H). 4.37 (m. 
1H), 3.58 (b.s, 4H), 2.68 (m, 4H). 2.67 (b.s. 2H). 2.45 (m. 2H). 2.17 (m, 
2H), 1.88 (m, 2H), 1.76 (m. 2H), 1.68 (m, 2H), 1.50 (m, 2H), 1.44 (m. 2H), 
1 .24 (m, 2H). ES-MS m/z 520.20 (C29H37N5S2 + 1 Analysis calculated 
for C29H37N5S2: % C 67.01; %H 7.18; %N 13.47. Found: %C 66.54; %H 
7.00; %N 13.18. 

EXAMPLE 131 
5-r3-(4"Benzordllsothlazol>3»vlp|perazin"1-vnpropvn-2- 
methanesulfonvi-1,3-dihvdrolsolndole 
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.2HC ' ' ^ 



Preparation of compound 3 

5 Methanesulfonylchloride (0.16 mL, 2.2 mmol) was added to a solution 
containing 1 (02-029-218; 0.8 g, 1.8 mmol). triethylamine (4.0 mL. 28.7 
mmol) and anhydrous chloroform (50 mL) at 5°C. After 2 h stirring at rl, 
the reaction mixture was washed with NaHCOa, dried over Na2S04, and 
evaporated to obtain crude product. Purification over silica gel column 

10 (230 - 400 mesh, 2.5 x 12 cm) using ethyl acetate as eluent yielded pure 
compound 3. The product was dissolved in 20 mL of anhydrous 
tetrahydrofuran and to which was added 1M hydrogen chloride solution in 
ether (4.3 mL, 4.3 mmol) with stirring. A white precipitate of hydrogen 
chloride salt of compound 3 was obtained, which was filtered off, washed 

15 with ether (3x6 mL), and dried under vacuum. Yield: 0.79 g, 90.4 %. 
IVI.p. 201.0- 203.0 °C. HPLC; Purity 97.50% (retention time: 14.072; 
mobile phase: 0.1% H3P04/MeCN gradient; column: ACE_C18_5iLim_4-6 
X 150 mm). NMR (400 MHz, DIVISO): 5 11.48 (b.s. 1H), 8.14 (m, sH). 
7.60 (m, 1H), 7.47 (m, 1H), 7.29 (m, 1H), 7.27 (m, 1H). 7.20 (m, 1H). 4.61 

20 (s, 4H), 4.03 (d, 2H), 3.59 (m, 4H), 3.30 (m, 2H). 3.25 (m, 2H), 2.98 (s, 
3H), 2.69 (m, 2H). 2.09 (m, 2H). ES-MS m/z 457.06 (C23H28N4O2S2 + 1)*. 
Analysis calculated for C23H28N4O2S2.HCI.I.5H2O: % C 53.12; %H 6.21; 
%N 10.78. Found: %C 53.38; %H 5.61; %N 10.33. 



25 



EXAMPLE 132 

5-f3-(4-Ben2ord1isothlazoU3-vlpiperazin-1-vnpropvn-2-phenvlsulfonvl- 

1.3-dihvdroisoindole 
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EtN 




.2HCf 



H « 



CHCI3 
rt;2h 



3 



Preparation of compound 3 

Benzenesulfonylchiorlde (0.14 mL. 1.06 mmol) was added to a soiution 
containing 1 (02-029-218; 0.4 g, 0.88 mmol), triethyiamine (0.43 mL, 3.1 
mmol) and anhydrous dichloromethane (40 niL) at 5°C. After 2 h stirring at 
rt, the reaction mixture was evaporated to obtain a residue, which was 
washed with hexane (3x10 mL), and dried. The residue was purified over 
silica gel column (230 - 400 mesh, 2.5 x 12 cm) using ethyl acetate as 
eluent to obtain pure compound 3. The product was dissolved- in 10 mL of 
anhydrous ethyl acetate and to which was added 1l\/l hydrogen chloride 
solution in ether (2.0 mL, 2.0 mmol) with stirring. A white precipitate of 
hydrogen chloride salt of compound 3 was obtained, which was filtered off, 
washed with ether (3x5 mL), and dried under vacuum. Yield: 0.286 g, 
62.2 %. M.p. 130.2 - 133.9 "C. HPLC: Purity 96.92% (retention time: 
11.078; mobile phase: 0.1% HsPOn/MeCN gradient; column: 
ACE_C18_5Mm_4-6 x 150 mm). NMR (400 MHz, DMSO): 5 10.68 
(b.s, 1H). 8.11 (m, 2H), 7.88 (m. 2H), 7.69 (m, 1H). 7.65 (m, 3H), 7.59 (ifi, 
1H), 7.45 (m, 1H), 7.19 (m. 2H), 4.55 (s, 4H). 4.05 (d, 2H), 3.56 (d, 2H). 
3.44 (m, 2H), 3.26 (m, 2IH), 3.12 (m, 2H), 2.63 (m, 2H), 2.02 (m. 2H). ES- 
MS m/z 519.23 (C28H3oN4C)2S2 + 1)*. Analysis calculated for 
C28H30N4O2S2.HCI.H2O: % C 58.67; %H 5.80; %N 9.77. Found: %C 
58.84; %H 5.54; %N 9.60. 



EXAMPLE 133 
(5-r3-f4-Benzorcnisothiazol-3-vlPiperazin-1 -vl)propvn-1 .3- 
dlhvdroisoindol'2-vn-phenvl-methanone 



-151- 



sisi nci ^ 



Preparation of compound 3 

Benzoic anhydride (0.50 g, 2.2 mmol) was added to a solution containing 1 
(02-029-218; 0.4 g, 0.88 mmol). triethyiamine (0.43 mL, 3,1 mmol), 4- 

5 dimetliyi-aminopyridine (0.001 g, 0.008 mmol), and anhydrous 
dichloromethane (40 mL) at room temperature. The reaction mixture was 
stirred overnight at room temperature. The resulting solution was washed 
with NaHCOa, dried over Na2S04, and evaporated. The residue thus 
obtained was purified over silica gel column (230 - 400 mesh, 2.5 x 12 

10 cm), using ethyl acetateimethanol solvent mixture (95:5) as eluent to 
obtain the acylated amine product. The product was dissolved in 10 mL 
of anhydrous ethyl acetate and to which was added 1M hydrogen chloride 
solution in ether (2.0 mL, 2 mmol) with stirring. A white precipitate of 
hydrogen chloride salt was obtained, which was filtered off, washed with 

15 ether (2x6 mL), and dried under vacuum. Yield: 0.342 g, 74.4 %. M.p. 
120.1 - 123,2''C. HPLC: Purity 97,45% (retention time: 14.707; mobile 
phase: 0.1% H3P04/MeCN gradient; column: ACE_C1 8_5^m_4-6 x 150 
mm), NMR (400 MHz, DMSO): 6 11.27 (b.s, 1H), 8.13 (m, 2H), 7.58 
(m, 3H), 7.49 (m, 4H), 7.34 (m. 1H), 7.19 (m. 2H), 4,84 (m, 2H). 4.74 (m, 

20 2H), 4.02 (m, 2H), 3.86 (b,s, 1H), 3.59 (m, 4H). 3.15 (m, 4H), 2.68 (m. 2H), 
2.08 (m, 2H). ES-MS m/z 482.65 (C29H30N4OS + 1)\ Analysis calculated 
for C29H30N4OS.HCLH2O: % C 64.85; % H 6.19; % N 10,43. Found % C 
64.39; % H 5.96; % N 10,07. 
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EXAMPLE 134 

1-f3.4-Pihvdro-1 H-i8oauinolm-2-vl>-2.2.2-trlfluoro thanone 

o 

To a stirred solution of 1,2,3,4-tetrahydroisoquinoline (10.0 mL, 
79.886 mmol) in anhydrous CH2CI2 (200 mL) and pyridine (7.2 mL, 89.021 
mmol) under a nitrogen atmosphere was added trifluoroacetic anhydride 
(12.4 mL, 87.791 mmol). The reaction was stirred overnight at ambient 
temperature. The reaction was quenched by slow addition of sat. NaHCOa 
solution (50 mL) and transferred to a separatory funnel. The layers were 
separated and the organic layer was extracted with brine (50 mL), dried 
over anhydrous Na2S04, filtered and concentrated in vacuo. The resulting 
yellow oil was eluted through a flash column (silica gel 60, 230-400 mesh, 
0-3% MeOH in CH2CI2 gradient over 1 h) to give a yellow oil. Yield: 
17.1459 g (74.808, 94%). MS (APCI), (M+l)"" = 230. '"H-NMR (400 MHz, 
CDCI3, 5): 7.22 (m, 2 H), 7.15 (m, 2 H), 4.78 (s, 1.3 H), 4.73 (s, 0.7 H). 
3.88 (t, J=6.0 Hz, 0.7 H), 3.83 (m, 1.3 H), 2.95 (q, J=6.0 Hz, 2 H). 

EXAMPLE 135 

1 -r7^(2-Chloro-acetvn>3,4-dihvdro-1 H-isoau!nolln-2-vn-2,2.2- 

trifluoroethanone 




To a stirred solution of 1-(3,4-dihydro-1H-isoquinolin-2-yl)-2,2,2- 
trifluoroethanone (16.7121 g, 72.915 mmol) in anhydrous CH2CI2 (182 mL) 
was added chloroacetyl chloride (7.0 mL, 87.515 mmol). The reaction was 
heated to 40 (oil bath). Aluminum chloride (38.90 g, 291 .735 mmol) was 
slowly added in portions. The process was slightly exothermic. A reflux 
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condenser was attached and the reaction was heated to reflux. After 2.5 h, 
the reaction was cooled to ambient temperature and slowly poured into an 
ice bath and stirred vigorously. The mixture was transferred to a 
separatory funnel and the aqueous layer extracted with additional CHaCla. 

5 The organic portions were combined and extracted with sat. NaHCOa 
solution, passed through a phase separator and then concentrated in 
vacuo to a yellow solid. The solid was eluted through a flash column (silica 
gel 60, 230-400 mesh, 2% MeOH in CH2CI2) to give an impure yellow 
solid. The solid was repurified by flash column under the same condition 

10 and then recrystallized from EtOAc/hexanes to give pure product as a 
yellow solid. Yield: 10.5912 g (34.648 mmol, 48%). MS (APCI, (M-1)" = 
304. ''H-NMR (400 MHz, CDCI3, 6): 7.78 (m, 2 H), 7.30 (m, 1 H), 4.85 (s, 
1,3 H). 4.80 (s, 0.7 H), 4.66 (d, J=2.69 Hz, 2 H). 3.89 (m, 2 H), 3.02 (m, 2 
H). 

15 

EXAMPLE 136 

1-r7W2>Chloro-ethvn-3,4-dihvdro-1H-isoauinolln-2-vn-2,2.2-trifluoro- 

ethanone 



20 




To a stirred solution of 1-[7-(2-chloro-acetyl)-3,4-dihydro-1H- 
isoquinolln-2-yl]-2,2,2-trifluoroethanone (10.5851 g. 34.628 mmol) in boron 
trifluoide etherate (BFs^EtaO, 26.4 mL, 0.208 moi) in a sealed tube was 

25 added triethylsilane (33.2 mL, 0.208 mol). The tube was sealed and then 
placed into a preheated 80 °C oil bath. After 4 h, the reaction was cooled 
to ambient temperature and poured Into an ice bath and extracted with 
CH2CI2 (3 X 50 mL). The combined organic layers were dried over 
anhydrous Na2S04, filtered and concentrated in vacuo to give a brown oil. 

30 The oil was eluted through a flash column (silica gel 60, 230-400 mesh, 
10-25% EtOAc in hexanes gradient over 1 h) to give a brown oil. Yield: 
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3.5199 g (12.067 mmol. 35%), MS (APCI), (M+1)* = 292. ''H-NMR (400 
MHz, CDCI3, 5): 7.09 (m, 2 H), 6.99 (m, 1 H). 4.77 (s. 1.3 H). 4.72 (s, 0.7 
H). 3.85 (m, 2 H). 3.70 (m. 2 H), 3.03 (m, 2 H). 2.93 (m, 2 H). 



EXAMPLE 137 

1 -f 7-r2-f4-Benzorcnisothiazol-3-vl-p|perazln''1 -vl)-ethvn'3-4-dlh vdro- 
1HHSoauinolin-2-vlV-2,2,2'-trifiuoroethanone methane sulfonate 




A mixture of 3-pipera2(n-1-yl-benzo[d]isothiazole hydrochloride 
(0.4056 g, 1.417 mmol), 1-[7-(2-Chloro-ethyl)-3,4-dihydro-1H-isoquinolin- 
2-yl]-2,2,2-trifluoro-ethanone (0.3755 g. 1.287 mmol), anhydrous sodium 
carbonate (0.3019 g, 2.848 mmol) and potassium iodide (0.0259 g, 0.156 
mmol) in acetonitrile (10 mL) was allowed to. react at 175 ^'C for 0.5 h in a 
microwave reactor. The reaction was cooled to ambient temperature. 
CH2CI2 and H2O were added and the solution was mixed well then poured 
into a phase separator. The organic layer was concentrated in vacuo to 
give an oil. The oil was eluted through a flash column (silica gel 60, 230- 
400 mesh, 30-100% EtOAc in CH2CI2 gradient over 1 h) to give a white 
waxy/gummy solid. Yield: 0.4106 g (0.865 mmol, 67 %). The solid (0.405 
g, 0.853 mmol) was taken up in THF (8.5 mL) and heated to 40 *^C. 
Methanesulfonic acid (55.5 |iL, 0.855 mmol) was added and after 5 min, 
the reaction was allowed to cool to ambient temperature. The product was 
allowed to crystallize overnight. Hexanes were added to the reaction 
mixture and the solid was filtered and washed with hexanes. The wet solid 
was dried in a vacuum oven at 50 ° to give a white/off-white crystalline 
solid as the mesylate salt. CHN: Calculated for C24H25F3N40S-CH403S: C, 
52.62; H, 5.12; N. 9.82. Found: C. 52.36, H, 4.98; N, 9.69. ''H-NMR (400 
. MHz, CDCI3, 5):11.66 (s, 1 H), 7.84 (d, J=7.42 Hz, 2 H), 7.52 (m, 2 H), 



1 
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7.41 (m, 1 H). 7.12 (m. 2 H). 4.76 (m, 4 H), 4.17 (m. 2 H), 4.00 (m, 4 H). 
3.82 (m. 2 H), 3.27 (m. 3 H), 2.91 (m, 6 H). 

EXAMPLE 138 



cc!) 



ci 



77 



RCOCl 
EtsN 

CH2CI2 
25°C,24h 




CO 



78 



RCOCl 

AICI3 

CS2 
A,3h 






Et3SiH 



O 



79 

93% from 77 



TFA 
50 ^'C, 17 h 
90% 



CI 




80 



amine-HCl 9 
or 

amine'HCl 11 
K2C03,NaI 

CH3CN 
A, 3d 





81 X = S ALB 12047 54% 

82 X = 0 ALB 12162 47% 



10 



1,2,3,4-Tetrahvdroauinollne (77). 

Beilstein Registry Number 116149; CAS Registry Number 635-46-1 



(3 ^4-Dlhvdro-2H-auinolin-1'-vnf4-fluoroDhenvnmethanone f78), 

CAS Registry Number 313276-23-2 
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2-Chloro-1-ri-f4-fluorobenzov»-1.2,3,4-tetrahvdroqulnolln-6- 

vlTethanon (791, 

Carbon disulfide (100 mL) and ciiloroacetyi chloride (6.0 mL, 75 mmol) 
were added sequentially to a mechanically stirred mixture of compound 78 
(13 g crude, 48 mmol theoretical) and AICI3 (24 g, 180 mmol) under N2. 
The mixture was heated to reflux for 3 h, then allowed to cool. After sitting 
at room temperature overnight, the clear liquid top phase was decanted 
(by plpet) off of the dark oil lower phase. Ice water (250 mL) was added 
cautiously to the stinred dark oil. Then, 6 M HCI (150 mL) was added to 
the stirred mixture. After stirring for 30 min, the solid was collected by 
suction filtration washing several times with H2O. The solid was dried in a 
vacuum oven at 50 for 3 d to give ketone 79 (14.9 g, 93% from 77) as a 
brown amorphous solid: ''H NMR (300 MHz, CDCI3) 5 7.81 (d, J = 1.8 Hz, 
1H). 7.49 (dd, J = 8.6, 2.0 Hz, 1H), 7.37-7.46 (m, 2H), 6.96-7.06 (m, 2H), 
6.83 (d, J = 8.6 Hz. 1H), 4.63 (s, 2H). 3.92 (t. J = 6.4 Hz. 2H), 2.93 (t. J = 
6.6 Hz. 2H), 2.01-2.13 (m. 2H); ESI MS m/z 332 [C18H15CIFNO2 + H\\ 

r6-f2-Chloroethvn-3,4>dihvdro^2//-aulnolln-1-vlW4- 
fluoroDhenvnmethanone (80). 

Triethylsllane (7.0 mL, 44 mmol) was added portionwise over 10 
min to a stirred solution of ketone 79 (5.03 g, 15.2 mmol) in trifluoroacetic 
acid (20 mL) under N2. The mixture was heated to 50 ""C for 17 h, then 
allowed to cool. The mixture (a dark brown solution) was poured into a 
stirred mixture of liW NaOH (300 mL) and ice (100 mL). The two-phase 
mixture was stirred for 1 h, during which time the dark oil turned into a 
brown solid. The mixture was extracted with EtOAc (200 mL). which 
dissolved the brown solid. The organic phase was washed with H2O (200 
mL) and safd NaCI (100 mL), dried over Na2S04. filtered, and the solvent 
was removed In vacuo. The residue (brown solid and clear, colorless oil) 
was purified by column chromatography (silica gel (120 g). 10-40% 
EtOAc/hexanes) to give compound 80 (4.35 g, 90%) as a yellow waxy 
solid: ^H NMR (300 MHz, CDCI3) 5 7.32-7.41 (m, 2H), 7.01 (br s, 1H), 
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6.91-7.00 (m, 2H), 6.74 (dd, J = 8.2. 1.7 Hz, 1H). 6.63 (d, J = 8.1 Hz, 1H), 
3.89 (t, J = 6.5 Hz, 2H), 3.66 (t, J = 7.4 Hz, 2H), 2.97 (t, J = 7.4 Hz, 2H). 
2.83 (t, J= 6.6 Hz, 2H), 1.98-2.10 (m. 2H); ESI MS m/z 31 8 [CisHiyCIFNO 
+ H]\ 

(6-r2-(4-Benzorcnisothlazol-3-vlp|perazln*1-vl)ethvn-3,4-dihvdrO"2//- 
qulnolln-1-vl>f4-fluorophenv»methanone (81), 

A stirred mixture of chloride 80 (2.00 g, 6.29 mmol), 3-piperazin-1- 
yl-benzo[d|isothIazole hydrochloride (9, 1.82 g, 7.12 mmol), K2CO3 (2.34 g, 
16.9 mmol), and Nal (1.00 g, 6.67 mmol) in anhyd CH3CN (60 mL) under 
N2 was heated to reflux for 3 d, then allowed to cool. The mixture was 
diluted with EtOAc (300 mL), then washed twice with H2O (300 mL), once 
with sat'd NaCI (100 mL), dried over Na2S04, filtered, and the solvent was 
removed in vacuo. The residue was purified by column chromatography 
(silica gel (150 g), 40-60% EtOAc/hexanes containing 1% EtsN) to give 
compound 81 (2.75 g, 87%) as a sticky oil and solid mixture. The product 
was dissolved in warm EtOAc (60 mL), then allowed to cool with stirring. 
A small amount of precipitate was observed after 30 min. The mixture was 
diluted with hexanes (120 mL) portionwise over 2 h. After stirring an 
additional hour, the precipitate was collected by suction filtration washing 
with hexanes, then dried in vacuo at 46 °C for 3 d to give compound 81 
(1.71 g, 54%) as a white amorphous solid: mp 126-129 X; ^H NMR (300 
MHz. CDCI3) 5 7.91 (d, J = 8.1 Hz, 1H), 7.82 (d, J = 8.1 Hz, 1 H), 7.47 (td, J 
= 7.6, 1.0 Hz, 1H), 7.32-7.41 (m, 3H), 7.02 (br s. 1H), 6.91-7.00 (m, 2H), 
6.76 (dd, J = 8.2, 1.5 Hz, 1H), 6.60 (br d, J = 7.7 Hz, 1H), 3.89 (t, J = 6.5 
Hz, 2H), 3.54-3.63 (m. 4H), 2.60-2.87 (m, 10H), 2.05 (p, J = 6.6 Hz, 2H); 
IR (ATR) 2947, 2835, 1634, 1600, 1504. 1374, 1271, 1227 cm^^ ESI MS 
m/z 501 [C29H29FN4OS + H]*; HPLC >99% (AUG), tn = 14.77 min. Anal. 
calcd.forC29H29FN40S: C, 69.57; H. 5.84; N, 11.19. Found: C, 69.36; H, 
5.86; N, 11.03. 
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«-r2-f4-Benzorcnisoxazol-a-ylpip razin-1-vi^ thvn -3.4-dihvdro-2H- 
auinolin-1 -vltf4-fluorophenvnmethanon (82). 

A stirred mbclure of chloride 80 (2.30 g; 7.24 mmol). 3-plperazln-1- 
yl-benzo[o(lisoxazole hydrochloride (11, 2.03 g, 8.47 mmol), K2CO3 (2.66 g, 

5 19.2 mmol), and Nal (1.24 g, 8.27 mmol) in anhyd CH3CN (75 mL) under 
N2 was heated to reflux for 3 d, then allowed to cool. The mixture was 
diluted with EtOAc (300 mL), then washed twice with H2O (300 mL). The 
organic phase was diluted with more EtOAc (200 mL) to dissolve some 
solid particles, then washed with sat'd NaCI (100 mL). dried over Na2S04, 

10 filtered, and the solvent was removed in vacuo. The residue was 
dissolved in hot 10% l\/leOH/EtOAc (220 mL), then allowed to cool with 
stirring. After stining for 4 h, no precipitate had fonmed. The mixture was 
diluted portionwise with hexanes (200 mL) over the next 2 h to promote 
precipitation of the product. After stirring overnight, the precipitate was 

15 collected by suction filtration washing with 50% EtOAc/hexanes, then 
hexanes. then dried in vacuo at 49 "C for 20 h to give compound 82 (1.65 
g, 47%) as a white amorphous solid: mp 170-172 "C; NMR (300 MHz, 
CDCia) 8 7.70 (d, J = 8.1 Hz, 1H), 7.43-7.53 (m, 2H), 7.33-7.41 (m. 2H), 
7.18-7.26 (m. IN), 7.01 (br s, 1H), 6.96 (t, J = 8.7 Hz. 2H). 6.75 (dd. J = 

20 8.2, 1 .5 Hz, 1 H), 6.60 (br d, J = 7.8 Hz. 1 H), 3.89 (t, J = 6.5 Hz. 2H), 3.58- 
3.65 (m. 4H). 2.58-2.86 (m. 10H), 2.05 (p. J = 6.5 Hz, 2H); IR (ATR) 1630. 
1602. 1527. 1498. 1445, 1385, 1230 cm'^ ESI MS m/z 485 [C29H29FN4O2 
+ H]*; HPLC 98.8% (AUG), tft =14.16 min. Anal, calcd. for C29H29FN4O2: 
C. 71.88; H, 6.03; N. 11.56. Found: C, 71.75; H, 6.08; N, 11.38. 

25 

EXAMPLE 139 
1 -f 4-Fiuoro-2.3-dlhvdro-indol-1 -yH-ethanone 



F 




>0 
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A 10 mL flask equipped with a magnetic stir bar was charged with 
4*Fluoro-1H-lndole (1.0g, 7.4 mmol). The solid was dissolved in glacial 
acetic acid (10mL), Sodium cyanoborohydride (932 mg, 14.8 mmol) was 
added portion-wise, and the reaction stirred at ambient temperature while 

5 being monitored by TLC. After 72 hours, the reaction was quenched by 
drop-wise addition of H2O and the pH was adjusted to --8 with IN NaOH. 
The aqueous layer was extracted with CH2CI2 (3x). The organic extracts 
were combined, dried over MgS04, filtered, and concentrated in vacuo. A 
yellow oil weighing 1.14g was obtained. The yellow oil was dissolved in 

10 THF (50 mL). Triethylamlne (1.7 mL, 12.5 mmol) was added with stirring, 
followed by acetyl chloride (688 ^iL, 9.9 mmol). The reaction stinred 
overnight for 15 hours and was then quenched by drop-wise addition of 
H2O. The aqueous phase, was extracted with CH2CI2 (3x), the combined 
organic extracts were dried over MgS04, filtered, and concentrated in 

15 vacuo to yield 1.58 g of a light yellow solid. The yellow solid was 
recrystallized from 2-propanol to yield 1-(4-Fluoro-2,3-dihydro-indol-1-yl)- 
ethanone (3) as white needle crystals weighing 858 mg (65%, 2 steps). 

EXAMPLE 140 

20 1 1 -AcetvM-f luoro-2.3-dihvdro-1 H-indol-5-vl)-2-chloro-ethanone 




A 50 mL flask was equipped with a magnetic stir bar, charged with 
25 1-(4-FIuoro-2,3-dihydro-indol-1-yl)-ethanone (358 mg, 2.0 mmol) and 
aluminum chloride (400 mg, 3 mmol). The flask was fitted with a nitrogen 
bubbler, purged with nitrogen gas and cooled to 0*^0 in an ice water bath. 
Chloro-acetyl chloride (242 ^L, 3.0 mmol) was added drop-wise to the 
stirring solution, and the reaction was allowed to gradually warm to 
30 ambient temperature. The reaction stirred at room temperature for two 
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hours, and was then fitted with a condenser and heated to reflux. After an 
additional two hours, an additional 1 .5 equivalents of AICI3 (400 mg) were 
added and the reaction stirred ovennight at reflux. When all starting 
material had disappeared by TLC, the reaction was quenched by drop- 
wise addition of H2O. The contents of the flask were extracted with CH2CI2 
(3x) and the combined organic extracts were dried over MgS04. filtered, 
and concentrated In vacuo to yield 368 mg of a brown solid that was 
shown to be the desired product 1-(1-Acetyl-4-fluoro-2,3-dihydro-1H-indol- 
5-yl)-2-chIoro-ethanone (66%). 

EXAMPLE 141 

1-r5-f2-ChlQro-'ethvlM-fluoro-2,3-dlhvdro-lndoM-vn-ethanone 

F 

>0 

r 

A 25 mL flask equipped with a magnetic stir bar was charged with 
1 -(1 -Acetyl-4-fluoro-2,3-dihydro-1 H-indol-5-yl)-2-chloro-ethanone (368 
mg, 1.44 mmol), and the contents were dissolved in trifluoroacetic acid 
(3.2 mL). The flask was fitted with a rubber septum and purged with 
nitrogen gas. After drop-wise addition of triethylsilane (690 inL, 4.32 
mmol), the reaction was heated to 50X In an oil bath. Stirring continued 
for 4 hours, after which time no starting material was visible by TLC. The 
contents of the flask were poured into a seperatory funnel containing water 
and extracted with dichloromethane (3x). The organic extracts were dried 
over MgS04. filtered, and concentrated in vacuo to yield 334 mg of a 
brown solid shown to be the desired 1-[5-(2-Chloro-ethyl)-4-fluoro-2,3- 
dihydro-indol-1 -yl]-ethanone (89%). 
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EXAMPLE 142 

145-r2-f4-B nzordllsoxazol-a-vl-PiDerazin-l-vn- thvn-4-flu ro-2,3 
dlhvdro-lndol-1-vlV>ethanon 



5 




A microwave vessel equipped with a magnetic stir bar was charged 
with 1 -[5-(2-Chloro-ethyl)-4-fluoro-2,3-dihydro-indol-1 -yll-ethanone (1 21 
mg, 0.5 mmol), 3-Piperazin-1-yl-benzo[d]isoxazole (180 mg as the HCl 

10 salt, 0.75 mmol), and sodium carbonate (106 mg, 1 mmol). The contents 
of the vessel were diluted with 2.5 mL H2O, the vessel was sealed, placed 
in a CEM Discover microwave, and heated to 175°C for a duration of 10 
minutes. After cooling to room temperature, the contents were diluted with 
2 mL of an 8:1 solution of ethanol:NH40H and extracted three times with 

15 dichloromethane. The combined organic extracts were dried over MgS04, 
filtered, and concentrated in vacuo to yield 367 mg of a crude brown solid. 
The solid was purified on a column of silica gel (15g) using a slow elution 
gradient of CH2CI2 to 100:8:1 CH2Cl2:ethanol:NH40H over the course of an 
hour. The isolated t)rown solid weighed 148 mg (73%). 

20 

EXAMPLE 143 

1 -f 5-r2-(4-Benzord1lsothlazol-3->vl-plDerazin-1 ■vn-ethvn-4-fluoro-2.3- 
dlhvdro-indoM"Vl>-ethanone 



25 




1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethylH-fluoro-2.3- 
dihydro-indol-1-yl}-ethanone was prepared in a similar fashion as decribed 
above for 1 -{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1 -yl)-ethyl]-4-fluoro- 
30 2,3-dihydro-indol-1-yl}-ethanone starting with 1-[5-(2-Chloro-ethyl)-4- 



V 
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fluoro-2,3-dihydro-indoH -yl]-ethanone and 3-Piperazin-1 -yl- 

benzo[d]isothiazole. Yield: 35 mg (39%), Isolated in 100% purity @ 254 
nm; LCMS (APCI) 425.1 [M+Hf . 

5 EXAMPLE 144 

1 ■'f 4-Fluoro-5-f 2-r4-(5-fluoro->ben2ord1isoxazol-3-vn-piperazin-1 -vll- 
ethvl^-2,3"dihvdro-indol-1-v»-ethanone 




10 

1 -(4-Fluoro-5-{2-[4-(5-fluoro-benzo[d]isoxazol-3-yl)-piperazin-1 -ylj- 
ethyl}-2,3-dihydro-lndol-1-yl)-ethanone was prepared in a similar fashion 
as decribed above for 1-{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1-yl)- 
ethyll-4-f luoro-2,3-dihydro-indol-1 -yl}-ethanone starling with 1 -[5-(2- 
1 5 Chloro-ethyl)-4-fluoro-2,3-dihydro-indol-1 -yl]-ethanone and 5-Fluoro-3- 
p}perazin-1-yl-benzo[d]isoxazole. Yield: 50 mg (40%), Isolated in 100% 
purity @ 254 nm; LCMS (APCI) 427.1 [M+Hf. 

EXAMPLE 145 

20 1 ■(4-Chloro-2,3-dlhvdrO"indol'-1 -vlVethanone (1 1 ) 



01 




>0 

1-(4-Chloro-2,3-dihydro-indol-1-yl)-ethanone was prepared in a 
25 similar fashion as decribed above for 1-'(4-Fluoro-2,3-dihydro-indol-1-yl)- 
ethanone starting with 4-chloroindole yield: 923 mg (71%) 1HNI\/IR(400 
MHz, CHLOROFORM-D) 6 ppm 2.20 (s. 3 H) 3.18 (t, J=8.55 Hz. 2 H) 4.07 



-163- 

(t, ^8.55 Hz, 2 H) 6.97 (d. J=8.06 Hz, 1 H) 7.11 (d. J=8.06 Hz, 1 H) 8.08 
(d. J=8.06 Hz, 1 H) 

EXAMPLE 146 

1 -M -Acetvl-4-chloro-2.3-dihvdro-1 H-lndol-5-vl>-2-chloro-ethanone 

O CI 

>c 

1 -(1 -Acetyl-4-chloro-2,3-dihydro-1 H-indol-5-yl)-2-chloro-ethanone 
was prepared in a similar fasliion as decribed above for 1-(1-Acetyl-4- 
fluoro-2,3-dihydro-1H-indo!-5-yl)-2-cliloro-ethanone starting with 1-(4- 
Chloro-2,3-dlhydro-indol-1-yl)-etlianone] yield: 180 mg (26%) 1H NMR 
(400 MHz, CHLOROFORM-D) 5 ppm 2.24 (s. 3 H) 3.25 (t, J=8.67 Hz. 2 H) 
4.14 (m, 2 H) 4.68 (s. 2 H) 7.57 (d, J=8.30 Hz, 1 H) 8.14 (d. J=8.30 Hz, 1 
H) 

EXAMPLE 147 

1-r4-Chloro-5-(2-chloro-ethvh-2.3-dihvdro-indol-1-vn-ethanone 

ci 

1 -[4-Chloro-5-(2-chloro-ethyl)-2,3-dlhyclro-indol-1 -ylj-ethanone was 
prepared In a similar fashion as decribed above for 1-[5-(2-Chloro-ethyl)-4- 
fluoro-2,3-dihydro-lndol-1-yl]-ethanone starting with 1-(1-Acetyl-4-chloro- 
2,3-dihydro-1H-indol-5-yl)-2-chloro-ethanone yield: 168g (84%) 1H 
NMR (400 MHz, CHLOROFORM-D) 5 ppm 2.20 (s, 3 H) 3.17 (m, 4 H) 
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3.68 (t, J=7.45 Hz. 2 H) 4.09 (t. J=8.55 Hz. 2 H) 7.09 (d. J=8.06 Hz, 1 H) 
8.03 (m. >8.06 Hz, 1 H). 



EXAMPIJE.148 

1'^5-r2-(4-Benzorcnisothiazol-3-vl-piDerazin-1-vl>-ethvn-4-chlbro-2.3 
dihvdro-indol-1 -vH-ethanone 




1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethylH-chIoro-2,3- 
dihydro-indol-1-yl}-ethanone was prepared in a similar fashion as decribed 
above for 1 -{5-[2-(4-Benzo[d]lsoxazol-3-yl-piperazin-1 -yl)-ethyl]-4-f luoro- 
2,3-diiiydro-indol-1-yl}-ethanone starting witli 1-[5-(2-Chloro-ethyl)-4- 
chloro-2,3-dlhydro-indol-1-yll-ethanone and 3-Plperazin-1-yl- 
benzo[dlisothlazoie. Yield: 117 mg (83%), Isolated in 100% purity @ 254 
nm; LCMS (APCI) 441 .1 [M+Hf. 

EXAMPLE 149 

1 -f 5-r2-(4-Benzord1 isoxazol-3-vl-plDerazin-1 -vl>-ethvn-4-chloro-2.3- 
dlhvdro-lndol-1 -vIVethahone 




1-{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1-yl)-etliyl]-4-cliloro-2,3- 
dihydro-indol-1-yl}-ethanone was prepared in a similar fashion as decribed 
above for 1 -{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1 -yl)-ethyl]-4-f luoro- 
2,3-dihydro-indoi-1-yl}-ethanone starting with 1-[5-(2-Chloro-ethyi)-4- 
chloro-2,3-dihydro-indol-1-yl]-ethanone and 3-Piperazin-1-yl- 

' benzo[d]isoxazole. Yield: 75 mg (59%). Isolated in 100% purity @ 254 nm; 
LCMS (APCI) 425.0 [M+Hl*. 
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EXAMPLE 150 
1 -f 6-Fiuoro-2.3-dlhvdro-indol-1 -vh-ethanone 

1-(6-Fluoro-2,3-dihydro-indol-1-yl)-ethanone was prepared in a 
similar fashion as decribed above for 1-(4-Fluoro-2,3-dihydro-indol-1-yl)- 
ethanone starting with 6-fluoroindole yield: 1.85 g (70%) 1H NMR (400 
MHz, CHLOROFORM-D) 5 ppm 2.20 (s, 3 H) 3.14 (t. J=8.55 Hz, 2 H) 4.08 
(m. 2 H) 6.68 (t, J=8,55 Hz, 1H) 7,05 (m, 1H) 7.94 (d, J=10.75 Hz, 1 H). 

EXAMPLE 151 

1 -f 1 -Acetvi-6-f [uoro-2,3-dlihvdro-1 H-indol-5-vn-2-chloro-ethanone 



o 




1-{1-Acetyl-6-fluoro-2,3-dihydro-1H-indol-5-yl)-2-chloro-ethanone 
was prepared in a similar fasiiion as decribed above for 1-(1-Acetyl-4- 
fluoro-2,3-diiiydro-1H-indo!-5-yl)-2-cliloro-ethanone starting with 1-(6- 
Fluoro-2,3-diliydro-indol-1-yl)-etlianone yield: 665 mg (52%) 1H NMR 
(400 MHz, CHLOROFORM-D) 5 ppm 2.25 (s, 3 H) 3.20 (t. J=8.43 Hz, 2 H) 
4.15 (t. J=8.43 Hz, 2 H) 4.70 (d, J=2.93 Hz, 2 H) 7.76 (d, J=6.84 Hz, 1 H) 
7.97 (d, J=13.19 Hz, 1 H). 
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EXAMPLE 152 

1 .r5-f2-Chloro-eth^ V6-fluoro-2.3-dihvdro-indol-1 -vll-ethanone 



5 




1-[5-(2-Chloro-ethyl)-6-fluoro-2,3-dlhydro-indol-1-yl]-ethanone was 
prepared in a similar fashion as decribed above for starting with 1 -(1 - 
Acetyl-6-fluoro-2,3-dihydro-1 H-indol-5-yl)-2-chloro-ethanone yield: 1 68g 
10 (84%) 1 H NMR (400 MHz, CHLOROFORM-D) 5 ppm 2.20 (s, 3 H) 3.01 
(t, J=7.08 Hz. 2 H) 3.14 (t, J^S.SO Hz, 2 H) 3.67 (t. J=7.08 Hz, 2 H) 4.07 (t. 
J=8.55 Hz, 2 H) 6.98 (d, J=7.33 Hz, 1 H) 7.92 (d, J=1 1 .72 Hz. 1 H). 

EXAMPLE 153 

15 145-r2-f4-Benzord1isothlazol-3-vl-plDGrazln-1-vl)-ethvn-6-fluoro-2.3- 

dihvdro-indol-1-vft-ethanone 




1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-6-fluoro-2,3- 
dihydro-indol-1-yl}-ethanone was prepared in a similar fashion as decribed 
above for 1 -[4-Chloro-5-(2-chloro-ethyl)-2,3-dihydro-lndol-1 -yi]-ethanone 
starting with 1 -[5-(2-Chloro-ethyl)-6-fiuoro-2,3-dihydro-lndol-1-yl]-ethanone 
and 3-Piperazin-1-yi-benzo[d]isothiazoie. Yield: 146 mg (57%), Isolated In 
100% purity @ 254 nm; LCMS (APCI) 425.1 [M+H]*. 
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EXAMPLE 154 

1 -f S-r2-f 4.Benzorcnrsoxazol-3-vl-piperazin-1 -vl^- th vn-6-fl uQro-2.3- 
dih vdro-indol-1 -vll-ethanone 

5 

1-{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyl]-6-fluoro-2,3- 
dihydro-indol-1-yl}-ethanone was prepared in a similar fashion as decribed 
10 above for 1-{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyl]-4-fiuoro- 
2,3-dihydro-indol-1-yl}-etlianone starting with 1-[5-(2-Chloro-ethyl)-6- 
fluoro-2,3-dihydro-indol-1-yl]-ethanone and 3-Plperazin-1-yl- 

benzo[d]isoxazole. Yield: 123mg (50%), Isolated in 100% purity @ 254 
nm; LCMS (APCI) 409.1 [M+H]*. 

15 

EXAMPLE 155 
1-f6-Chlor6-2.3-dihvdro-indol-1-vn-ethanone 




20 

1-(6-Chloro-2,3-dihydro-lndol-1-yl)-ethanone] was prepared In a 
similar fashion as decribed above for 1-(4-Fluoro-2,3-dihydro-indol-1-yl)- 
ethanone starting with 6-chloroindole yield: 2.05 g (80%) 1 H NMR (400 
MHz, DMSO-D6) □ ppm 2.10 (s, 3 H) 3.06 (t, J=8.42 Hz, 2 H) 4.06 (m, 2 
25 H) 6.97 (dd. J=7.93, 2.07 Hz, 1 H) 7.18 (d. J=8.05 Hz, 1 H) 7.99 (d, J=2.20 
Hz, 1 H). 
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EXAMPLE 156 

1 -f 1 -Acetvl-6-chtoro-2.3-dihvdro-1 H-indol-5-vn-2 -chl ro-ethanone 



5 




1-(1-Acetyl-6-chloro-2,3-dihydro-1H-indol-5-yl)-2-chloro-ethanone 
was prepared in a similar faslnion as decribed above for 1-(1-Acetyl-4- 
fluoro-2,3-dihydro-1H-lndol-5-yl)-2-chloro-ethanone starting with 1-(6- 
10 Chloro-2,3-dihydro-indol-1-yl)-ethanone] yield: 2.8 g (100%) 1H NMR 
(400 MHz, CHLOROFORM-D) 5 ppm 2.25 (s, 3 H) 3.21 (t, J=8.54 Hz, 2 H) 
4.14 (t, J=8.54 Hz. 3 H) 4.75 (s. 2 H) 7.49 (S, 1 H) 8.29 (s, 1 H). 

EXAMPLE 157 

15 1-r6-Chloro-5-f2-chloro-ethvn-2.3-dihvdro-indol-1-vn-ethanone 




1-[6-Chloro-5-(2-chloro-ethyl)-2,3-dihydro-indol-1-yl]-ethanone was 
20 prepared in a similar fashion as decribed above for 1-[5-(2-Chlc)ro-ethyl)-4- 
fluoro-2,3-dihydro-indol-1-yl]-ethanone starting with 1-(1-Acetyl-6-chloro- 
2,3-dihydro-1H-indol-5-yl)-2-chloro-ethanone yield: 1.87g (96%) 1H 
NMR (400 MHz, DMSO-D6) 5 ppm 2.10 (s, 3 H) 3.03 (m, 4 H) 3.74 (t, 
J=7.08 Hz, 2 H)4.06 (t, J=8.54 Hz, 2 H) 7.22 (s, 1 H) 8.00 (s, 1 H). 



25 
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EXAMPLE158 

1 -f6^Chloro-5-^2-r4-f 6-fluoro-b nzordllsothiazol-S-vl^-pinerazin-l -vll 
ethvl^-2.3-dihvdro-indol-1-vn-ethanone 

5 




1 -(6-Chloro-5-{2-[4-(6-fluoro-benzo[cl]isothiazol-3-y!)-piperazin-1 -yl]- 
ethyl}-2,3-clihydro-indol-1-yl)-ethanone was prepared in a similar fashion 
10 as decribed above for 1-{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1-yl)- 
ethyl]-4-fluoro-2,3-dihydro-indol-1-yl}-ethanone starting with 1-[6-Cliloro-5- 
(2-chloro-ethyl)-2,3-dihydro-indol-1 -yl]-ethanone and 6-Fluoro-3-piperazin- 
1-yl-benzo[d]isotliiazole. Yield: 47 mg (51%). 1 H NMR (400 IVIHz, DMSO- 
• D6) 6 ppm 2.12 (s, 3 H) 2.52 (m, 2 H) 2.65 (m, 4 H) 2.81 (m. 2 H) 3.07 (m, 
15 2 H) 3.41 (m, 4 H) 4.07 (t, J=8.55 Hz, 2 H) 7.22 (s, 1 H) 7.27 (m, 1 H) 7.93 
(m, 1 H) 8.00 (s, 1 H) 8.07 (m. 1 H), Isolated in 97% purity @ 254 nm; 
LCMS (APCI) 459 [M+Hf. 

The following compounds were prepared from 1 -[6-Chloro-5-(2- 
chlOro-ethyl)-2,3-dihydro-indoI-1-yl]-ethanone and the appropriate 
20 ' piperazine or piperidine in a fashion similar to that reported above. 

EXAMPLE 159 

1-f6-Chloro-5-(2-r4-(5-niethoxv-benzordTisothiazol-3-vn-Diperazin-1- 
vl1-ethvll-2.3-dihvdro-indol-1-v»-ethanone 

25 




10 



15 



20 



-170- 

Starting with 5-Methoxy-3-piperazin-1-yl-benzo[dlisbthiazole. Yield: 
52 mg (55%). isolated In 100% purity @ 254 nm; LCiVIS (APCI) 471 

EXAMPLE 160 

1-f6-Chloro-5-j2-r4-f7-fluoro-benzorcnisothiazol-3-vn-piDerazln-1-vn' 
ethvil-2.3-dihvdro-indoi-1-vlWethanone 



Starting with 7-Fluoro-3-piperazln-1-yl-benzo[d]isotiiiazoie. Yield: 64 
mg (70%), Isolated in 94% purity @ 254 nm; LCIVIS (APCI) 459 [IVI+H]*. 

EXAMPLE 161 

1-f6-Chloro-5-l2-r4-f7-methoxv-benzord1isothiazol-3-vH-Piperazin-1- 
vn-ethvl>-2.3-dihvdro-indol-1-vn-ethanone 



Starting with 7-Methoxy-3-piperazin-1-yi-benzo[d]isothiazole. Yield: 
49 mg (52%). Isolated in 100% purity @ 254 nm; LCMS (APCI) 471 
[M+HJ*. 

EXAMPLE 162 

1-f5-r2-(4-Benzord1lsothiazol-3-vl-p|peridin-1-vn-ethvn-6-chioro-2.3- 
dih vdro-indol-1 -vR-ethanone 
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Starting with 3-Plperidin-4-yl-benzo[d]isothiazble. Yield: 54 mg 
(61%), Isolated in 95% purity @ 254 nm; LCMS (APCI) 440 [M+Hf. 

EXAMPLE 163 

1-f6-Chloro-S-f2-r4-f5-fluoro-ben2ord1lsothla2ol-3-vn-plDerazln-1-vn- 
ethvft-2.3-dihvdro-indoM-vh-ethanone 




10 

Starting with 5-Fluoro-3-piperazin-1-yl-benzo[d]isothiazole. Yield: 52 
mg (57%), Isolated in 100% purity @ 254 nm; LCIVIS (APCI) 459 [M+H]*. 

EXAMPLE 164 

IS 1-f6-Chlor6-5-/2-r4-<6-fluoro-benzord1isoxazol-3-vn-Diperidln-1-vn- 

ethvl>-2.3-dihvdro-indol-1-v»-ethanone 




■V 



20 Starting with 6-Fluoro-3-piperidin-4-yl-benzo[d]isoxazole. Yield: 29 

mg (31%), Isolated in 100% purity @ 254 nm; LCMS (APCI) 458 [M+Hf. 

EXAMPLE 165 

1-f5-'r2-(4-BenzorcnisoxazoU3-vl-piperazin-1-vn-ethvn-6-chloro-2,3- 
25 dihvdro-indol-1 -vlVethanone 
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Startlng with 3-Piperazin-1-yl-benzold]isoxazole. Yield: 14 mg 
(16%), isolated in 100% purity @ 254 nm; LCMS (APCi) 425 [iVI+H]*. 

EXAMPLE 166 

1-f6-Chloro-5-f2-r4-f5-fluoro-benzord1isoxazol-3-vl\-piDerazin-1-vn- 
ethvl'V-2.3-dihvdro-lndol-1"Vl)-ethanone 



Starting with 5-Fluoro-3-piperazin-1-yi-benzo[d]isoxazole. Yield: 40 
mg (45%). Isolated in 100% purity @ 254 nm; LCMS (APCI) 443 [M+H]*. 

EXAMPLE 167 

1 -(e-Chloro-S-f 2-r4-f 5-chloro-benzord1lsoxa2ol-3-vn-DlDerazln-1 -vll- 
6thv»-2.3-dihvdro-lndoM-vl^-ethanone 



Starting with 5-Chloro-3-piperazin-1-yl-benzo[d]isoxazole. Yield: 38 
mg (41%), Isolated in 91% purity @ 254 nm; LCMS (APCI) 459 [M+H]*. 

EXAMPLE 166 

1 .f 6-Chloro-5-f 2-r4-f 6-fluoro-benzord1lsoxazol -3-vn-DiDerazin-1 -vll- 
ethvft-2.3-dihvdro-indol-1»vn-ethanone 





CI 




-173- 



Starting with 6-Fiuoro-3-plperazln-1-yl-benzo[cl]isoxazole. Yield: 40 
mg (44%), Isolated in 100% purity @ 254 nm; LCMS (APCI) 443 [M+H]*. 

EXAMPLE 169 

1-f6-Chloro-5-f2-r4-f6-methvl-benzordHsoxazol-3-vl^-DiDera zln-1-vn- 
etBiviy-2.3-dihvdro-indoM-vn-ethanone 




Starting witli 6-Metiiyl-3-piperazin-1-yl-benzo[d]isoxazole. Yield: 40 
mg (46%). Isolated in 91% purity @ 254 nm; LCMS (APCI) 439 [M+HJ*. 

EXAMPLE 170 

1-f6-Chloiro-5-l2-r4-f7-methvl-benzord1isoxazol-3-vh-piDerazin-1-vn- 
ethvlV-2.3-dihvdro-indol-1-vn-ethanone 




Starting witii 7-Methyl-3-piperazin-1-yl-benzo[dlisoxazole. Yield: 43 
mg (49%). Isolated in 100% purity @ 254 nm; LCMS (APCI) 439 [M+H]*. 



EXAMPLE 171 

1-f5-r2-f4-Benzorb1thloDhen-3-vl-DiDerazin-1-vn-e thvn-6-chloro-2.3 
dihvdro-indol-1 ■vft-ethanone 
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Starting with 1-Benzo[b]thlophen-3-yl-pipera2ine. Yield: 79 mg 
(86%). Isolated In 100% purity @ 254 nm; LCI\/IS (APCI) 458 [M+H]*. 



EXAMPLE 172 

1-f6-Chloro-5-f2*r4-MH-indazol-3-vn-DiDerazln-1-v n-ethvft.2.3-dihvdro- 

indoM -vl^ethanone 



Starting witfi 3-Piperazin-1 -yl-1 H-indazole. Yield: 35 mg (41%), 
isolated in 100% purity @ 254 nm; LCMS (APCI) 424 [M+H]*. 



A solution of 11.2 ml (0.1 mol) of indollne (commercially available 
from Aldrich Chemical company) in THF (200ml) was treated with triethyl 
amine (15.33 ml, 0.1 1 mol) followed by dropwise addition of acetyl chloride 
(7.82 ml, 0.1 1 mol). The reaction was stinred at romm temperature for 20 
hours, quenched with water (50 ml) follwed by ajncentratlon in vacuo. 
White solid was collected and washed with water. Yield: 15.7 g (97.5%) 
1H NMR (400 MHz, DMSO-D6) 5 ppm 2.11 (s, 3 H) 3.09 (t, J=8.55 Hz, 2 
H) 4.03 (m, 2 H) 6.95 (m, 1 H) 7.10 (s. 1 H) 7.19 (d, J=6.84 Hz, 1 H) 8.01 
(d, J=7.82 Hz, 1 H). 




EXAMPLE 173 



1 -(2.3-Dihvdro-lndol-l -vO-ethanone 




>0 



EXAMPLE 174 
1 -f 1 -Acetvl-2.3-dihvdro-1 H-indol-5-vn-2-chloro- thanone 
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>0 

1 -(1 -Acetyl-2,3-dihydro-1 H-rndol-5-yl)-2-chloro-ethanone was 
prepared in a similar fashion as decribed above for 151 starting withi 1-(2,3- 
dihydro-indol-1-yi)-ethanone] yield: 11.85 g (100%) 1H NMR (400 MHz, 
CHLOROFORM-D) 5 ppm 2.26 (d, J=3.90 Hz, 3 H) 3.25 (t, J=8.42 Hz, 2 
H) 4.13 (t, J=8.54 Hz, 2 H) 4.67 (s, 2 H) 7.80 (m, 2 H) 8.26 (d. J=8.30 Hz. 
1 H). 

EXAMPLE 175 
1 -rs-f2-Chloro-ethvH-2.3-dihvdro-indol-1 -vll-ethanone 




1 -[5-(2-Cliloro-ethyl)-2,3-dihydro-indol-1 -yl]-ethanone was prepared 
in a sinrjilar fasliion as decribed above for 161 starting with 1-(1-Acetyl-2,3- 
dihydro-1H-indol-5-yl)-2-chloro-ethanone yield: 2.85 g (85%) 1H NMR 
(400 MHz, DMS0-D6) 5 ppm 2.11 (s, 3 H) 2.92 (t, J=7.08 Hz, 2 H) 3.08 (t, 
J=8.55 Hz, 2 H) 3.76 (t. J=7.20 Hz. 2 H) 4.04 (t, J=8.55 Hz, 2 H) 7.00 (d, 
J=8.30 Hz, 1 H) 7.11 (s, 1 H) 7.92 (d. J=8.30 Hz. 1 H). 

EXAMPLE 176 

1-(5-f2-r4-f6-Fluoro-benzofd1isothiazol-3-viVpiperazin-1-vn-ethvn-2.3- 
dih vdro-indol-1 -vn-ethanone 
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1-(5-{2-[4-(6-Fluoro-benzo[d]isothiazol-3-yl)-piperazin-1-yl]-et^^^ 
2,3-dihydro-indol-1-yl)-ethanone was prepared in a similar fashion as 
decribed above for {8} starting with 1-[5-{2-Chloro-ethyl)-2,3-dihydro-indol-' 
1 -yl]-ethanone and 6-Fluoro-3--piperazin-1 -yl-benzo[d]isothiazoIe. The 
crude products were purified by HPLC (30x100 mm ODS-A C(18) 5u 
column). Yield: 20 mg (24%), Rt (min) reported is for the following HPLC 
conditions: 70:30 [HaO:MeCN]+0.1% TFA. 1.5 mL/min, 250x4.6 mm LUNA 

Cl8. 

Isolated in 100% purity @ 254 nm HPLC: Rt = 9.693; MS (APCI). (M+1)* = 
425.1. 

The following compounds were prepared from 1-[5-(2-Chloro-ethyl)- 
2,3-dihydro-indol-1-yl]-ethanone and the appropriate Piperazine or 
piperidine in a fashion similar to that reported above. The crude products 
were purified by HPLC (30x100 mm ODS-A C(18) 5u column). 

EXAMPLE 177 

1-f5-f244"f5-Methoxv-benzord1isothiazol-3-vl)-piperazin->1-'Vn-ethvft^ 
2,3-dihvdro-indol-1 -vn-ethanone 




Starting with 5-Methoxy-3-piperazin-1-yl-benzo[d]isothiazole. Yield: 
37 mg (42%), Isolated in 95% purity @ 254 nm HPLC: Rt = 16,04; MS 
(APCI), (M+1)^ = 437.3. 



EXAMPLE 178 
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1-f5-l2-r4-f7-Fluoro-benzord1isothiazol-3-vl^-Dlper a2in-1-vn-ethvlV-2.3- 
■dihvdro-lndol-1 -vl^-ethanon 




5 

Starting with 7-Fluoro-3-piperazin-1-yl-benzo[d]isotliiazole. Yield: 23 
mg (27%), Rt (min) reported is for the following HPLC conditions: 60:40 
[H2O:MeCN]+0^1% TFA, 1.5 mL/min. 250x4.6 mm LUNA Ci8. Isolated in 
100% purity @ 254 nm HPLC: Rt = 5.725; MS (APCI), (M+1)* = 425.2. 

10 

EXAMPLE 179 

1-f5-l2-r4-(7-Methoxv-benzord1isothiazol-3-vn-DiDerazin-1-vn-ethvl>- 
2.3-dihvdro-indol-1 -vn-ethanone 



15 




Starting with 7-Methoxy-3-piperazin-1-yl-benzo[d]isothiazole. Yield: 
23 mg (26%), Rt (min) reported is for the following HPLC conditions: 60:40 
[H2O:MeCN]+0.1% TFA, 1.5 mL/min. 250x4.6 mm LUNA Ci8. Isolated In 
20 1 00% purity @ 254 nm HPLC: Rt = 5.275; MS (APCI). (M+1 )* = 437.1 . 

EXAMPLE 180 

1-f5-l2-r4-f5-Fluoro-benzordTisothiazol-3-vn-piDerazin-1-vl1-ethvn-2.3- 
dihvdro-lndol-1 -vh-ethanone 

25 
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Starting with 5-Fluoro-3-piperazln-1-yl-ben2b[dlisothiazoie. Yield: 52 
mg (57%), Ri (mln) reported is for the following HPLC conditions: 70:30 
[H2O:l\/leCN]+0.1% TFA, 1.5 mL/min, 250x4.6 mm LUNA da. Isolated in 
100% purity @ 254 nm HPLC: Pk = 14.59; MS (APCI), (M+l)* = 425.2. 

5 

EXAimPLE 181 

1 -fS-r2-f4-Benzorcfllsoxa2ol-3-vl-DiDerazin-1 -vn-ethvn-2.3-dih vdro- 

indol-l -vft-ethanone 

Starting with 3-Piperazin-1-yl-benzo[d]isoxazole. Yield: 21 mg 
(27%), Rt (min) reported Is for the following HPLC conditions: 70:30 
[H2O:MeCN]+0.1% TFA, 1.5 mL/mIn, 250x4.6 mm LUNA Ci8. Isolated in 
15 100% purity @ 254 nm HPLC: Rt = 7.87; MS (APCI). (M+1)* = 391 .1 . 

EXAMPLE 182 

1-<5-f2-r4-f5-Fluoro-benzorcnisoxazol-3-vn-p|perazln-1-vn-ethvlV-2.3- 
dih vdro-indol-1 -vn-ethanone 

20 




Starting with 5-Fluoro-3-piperazin-1-yl-benzo[dllsoxa20le. Yield: 15 
mg (18%), Rt (min) reported is for the following HPLC conditions: 70:30 
25 [H2O:MeCN]+0.1% TFA. 1.5 mL/mln. 250x4.6 mm LUNA Cib. Isolated in 
100% purity @ 254 nm HPLC: Rt = 9.699; l\4S (APCI), (1^4+1)"^ = 409.2. 



EXAMPLE 183 
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1 -rs-f 2-r4^f 5-Chloro-benzord1isoxazol-3-vH-DiDerazin-1 -vll- thv»-2.3- 
dihvdro-lndoM -vlVettianon 



Starting with 5-ChlorD-3-piperazin-1-yl-ben2o[ci]isoxazole. Yield: 18 
mg (21%), Rt (min) reported is for the following HPLC conditions: 70:30 
[H2O:MeCNl+0.1% TFA, 1.5 mL/mIn, 250x4,6 mm LUNA Ci8. Isolated In 
100% purity @ 254 nm HPLC: Rt = 15.722; MS (APCI), (M+i)* = 425.1. 

EXAMPLE 184 

1-(5-f2-r4-f6-l^luoro-benzordHsoxazol-3-vn-Dipergdn-1'vn-ethvlV-2.3- 
dihvdro-indol-1-v»-ethanone 



Starting with 6-Fluoro-3-piperazin-1-yl-benzo[d]isoxazole. Yield: 19 
mg (23%). Rt (min) reported Is for the foliowing HPLC conditions: 60:40 
[H2O:MeCN]+0.1% TFA, 1.5 mL/min, 250x4.6 mm LUNA Cis. Isolated in 
100% purity @ 254 nm HPLC: Rt = 9.971; MS (APCI). (M+1)* = 409.2. 





F 



EXAMPLE 185 

1 -f 5-f 2-r4-f 7-Methvl-benzord1 isoxazol-3-vn-piperazin-1 ■vn-ethv»-2.3- 
dih vdro-indol-1 -vD-ethanone 
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Starting with 7-Methyl-3-piperazin-1-yl-benzo[d]lsoxazole. Yield: 18 
mg (22%), Rt (min) reported is for tlie following HPLC conditions: 70:30 
[H2O:MeCN]+0.1% TFA, 1.5 mUmin. 250x4.6 mm LUNA Cis. Isolated in 
100% purity @ 254 nm HPLC: Rt = 12.705; MS (APCI), (1^1+1)* = 405.2. 

5 

EXAMPLE 186 

1 -j5-r2-(4rBenzorb1thioDhen-3-vl"Piperadn-1 ■vn'ethvn-2.3-dihvdro- 

indol-1 -vIV-ethanone 



10 




starting with 1-Benzo[blthiophen-3-yl-piperazine. Yield: 24 mg 
(30%), Rt (min) reported is for the following HPLC conditions: 60:40 
[H2O:MeCN]+0.1% TFA, 1.5 mL/min. 250x4.6 mm LUNA Cis. Isolated in 
15 1 00% purity @ 254 nm HPLC: Rt = 5.760; MS (APCI), (M+1 )* = 406.1 . 

EXAMPLE 187 

1-f5^2-r4-riH-lndazol-3-vn-Pipera2in-1-vn-ethvlV-2.3-dlhvdro-indol-1- 

V»-ethanone 

20 




Starting with 3-Piperazin-1-yl-1H-indazole. Yield: 32 mg (41%). Rt 
(min) reported is for the following HPLC conditions: 60:40 
25 [H2O:MeCN]+0.1% TFA, 1.5 mL/min, 250x4.6 mm LUNA Ci8. Isolated in 
100% purity @ 254 nm HPLC: Rt = 2.902; MS (APCI), (M+1)* = 391. 

EXAMPLE 188 

5-(2-Chloro-ethvH-2.3-dlhvdro-lndole-1-carboxvHc acid tert-butvl ester 



30 
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Cl' 



To a suspension 30 g (0.286 mol) of known 5-(2-Chloro-ethyl)-1 .3- 
dihydro-indol-2-one (Lowe, John A., Ill; Seeger, Thomas F.; Nagel, Arthur 
A.; Howard, Harry R.; Seymour. Patricia A.; Heym, James H.; Ewing, 
Frank E.; Newman, Michael E.; Schmidt, Anne W.; et al. 1- 
Naphthylpiperazine derivatives as potential atypical antipsychotic 
agents. Journal of Medicinal Chemistry (1991). 34(6), 1860-6) in 
anhydrous toluene (600 ml) was added Borane methyl sulfide complex 
(2.0 M in toluene, 230 ml) and the resulting mixture was refluxed for 5 
hours. The mixture was cooled and saturated sodium bicarbonate (300 
ml) was added. The mixture was then heated to reflux for an additional 5 
hours- The organic solvent was removed in vacuo. To the aqueous 
residue was added 1 ,4 dioxane (300 ml), Di-tert-butyl dicarbonate (42 g. 
0.192 mol) and the resulting mixture was stirred for 60 hours are room 
temperature. The reaction was diluted with water, extracted with ethyl 
acetate, dried, concentrated and the residue was purified via flash 
chromatography (heptane-ethyl acetate/4:1) to afford solid. Yield: 41.6 g 
(96%). MS (APCI). (M+1)^ = 225.9, 

EXAMPLE 189 

S-r2-f4-Benzord1isothiazbi-3-vl-piDerazin-1-vl) -etlivn-2,3-dihvdro- 
indole-1-carboxvlic acid tert-butvl ester 



A mixture of 5-(2-Chloro-ethyl)-2,3-dihydro-indole-1-carboxylic acid 
tert-butyl ester (27.7 g, 0.098 mol). 3-plperazin-1-yl-benzo[cOisothiazole 
hydrochloride (20.2g, 0.079 mol) and sodium carbonate (18.6 g, 0.175 
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mol) In 1,4-dioxane-water (320 + 560 ml) was stirred at reflux for 48 hours. 
Additional cesium carbonate (18 g, 0.055mol) was added and the mixture 
was heated at reflux for an additional 6 hours. Mixture was cooled, diluted 
with water and extracted with ethyl acetate (2 x 1 L), dried and 
concentrated, purified via flash chromatography (heptane-ethyl acetate- 
triethyl amine/2:1:0.01) to provide a white powder. Yield: 26.2 g (67%). 
MS (APCI). (M+1)* = 465.2 

EXAMPLE 190 
344-r2-(2,3-Dihvdro>1 H-indol-S-vn-ethvll-Piperazin-l -vll- 
benzordi Isothlazole 



5-[2-(4-Benzo[d]isothiazol-3-yi-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indole-1-carboxylic acid tert-butyl ester was dissolved in 1,4-dioxane (300 
mi) and cooled to 10°C beforel ,4-dioxane-HCI (4,0N, 700ml) was added 
and the resulting mixture was stirred at room temperature overnight. The 
resulting white precipitate was collected via filtration. Yield: 29.5 g (95%) 
1H NMR (400 MHz. DEUTERIUM OXIDE) 5 ppm 3,02 (m. 2 H) 3.14 (t, 
J=7.69 Hz, 2 H) 3.25 (d, J=10.01 Hz. 4 H) 3.33 (m. 2 H) 3.56 (m. 2 H) 3.71 
(t. J=7.69 Hz. 2 H) 3.96 (d. J=10.75 Hz, 2 H) 7.19 (m, 1 H) 7.28 (m. 3 H) 
7.42 (t. J=7-69 Hz, 1 H) 7.80 (dd. J=16.97, 8.18 Hz. 2 H). 

EXAMPLE 191 

145-r2-(4-Benzord1isothiazol-3-vl"Piperazin-1 -vl)-ethvn»2,3-dlhvdro- 

indol-1 -vD-ethanone 
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10 



15 



20 



A solution of 3-{4-[2-(2,3-Dihydro-1H-lndol-5-yl)-ethyl]-plperazin-1- 
yl}-benzoId]isothiazole (364 mg, 1.0 mmols) in THF (4,0ml) with 
triethylamine (0.200 ml, 1 .5 mmols) was treated with Acetyl chloride (0.078 
ml, 1.1 mmols) and stirred for 16 hours at room temperature. The reation 
was quenched with sodium hydroxide (IN, 5 ml), extracted with methylene 
chloride and filtered through 5 jxm PTFE (phase-separating filter), and 
concentrated in vacuo, followed by a crystallization from isopropyl alcohol 
to yield: 253 mg (62%) Isolated In 100% purity @ 254 nm; LCMS (APCl) 
406.9 [M+Hf. 

The title compounds of Examples 192 through 220 were prepared 
from 3-{4-[2-(2,3-Dihydro-1 H-indol-5-yl)-ethyl]-piperazin-1 -yl}-benzo[d]iso- 
thiazole in a parallel fashion to that reported above using the appropriate 
commercially available acid chloride. 

EXAMPLE 192 

1-f5-r2-(4-Benzord1isothta20l-3-vt-plperazln-1-vn"ethvn-2,3-dlhvdro- 

indoi-1 -vll-propan-l -one 



Treating with propionyl chloride. Yield: 301 mg (72%) Isolated in 
100% purity @ 254 nm; LCMS (APCl) 420.9 [M+Hf. 

EXAMPLE 193 

1-(5-r2-f4-Benzord1isothiazol-3-vl-pipera2in-1-v»-ethvn-2,3'-dlhvdro- 

lndol-1-vft-butan-1-one 
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Treating with butyryl chloride. Yield: 240 mg (55%) Isolated in 100% 
purity @ 254 nm; LCMS (APCI) 435.0 [M+H]*. 



EXAMPLE 194 

1 -f 5-r2-r4-Benzorcnisathiazol-3-vl-DiDera2in-1 -vi^ethvn-2.3-dihvdro- 
lndol-1 -vft-2-methvl-propan-1 -one 



Treating with isobutyryl chloride. Yield; 165 mg (38%) Isolated in 
98.4% purity @ 254 nm; LCMS (APCI) 435.0 [M+H]*. 

EXAMPLE 195 

f5-r2-f4-Benzord1isothlazol-3-vl-DiDerazin-1-vn-ethvn-2.3-dihvdro- 
indoi-1-vll-cvclopropvl-methanone 



Treating with cyclopropane carbonyl chloride. Yield: 311 mg (72%) 
Isolated in 100% purity @ 254 nm; LCMS (APCI) 432.9 [M+H]*. 

EXAMPLE 196 

1-f5-r2-f4-Benzordlisothlazol-3-vl-DlDerazin-1-vn-Bthvn-2.3-dlhvdro- 

indol-1 -vl>-pentan-1 -one 
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Treating with valeryl chloride. Yield: 158 mg (35%) Isolated in 100% 
purity @ 254 nm; LCMS (APCI) 448.9 [M+H]*. 

EXAMPLE 197 

1-f5-r2-f4-Benzorcnisothiazol-3>vl-DiDerazln-1-vn-ethvn-2.3-dihvdro- 
indol-1 -vll-3-methvl-butan-1 -one 



Treating with Isovaleryl chloride. Yield: 270 mg (60%) Isolated in 
100% purity @ 254 nm; LCMS (APCI) 448.9 [M+H]*. 

EXAMPLE 198 

1-f5-r2-(4-Benzordtisothiazol-3-vl-Dlperazln-1-vn-ethvn-2.3-dihvdro- 
lndol-1 -vl V2.2-dimethvl-DroDan-1 -one 



Treating with trimethyl acetyl chloride. Yield: 142 mg (32%) Isolated 
In 96% purity @ 254 nm; LCMS (APCI) 448.9 [M+H]*. 

EXAMPLE 199 

IS-r2-f4-Benzord1isothiazol-3-vl-Diperazin-1-vl>-ethvn-2.3-dihvdrc- 
indol-l-vft-cvcloDentvl-methanone 
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Treating with cyclopentane carbonyl chloride. Yield: 320 mg (70%) 
Isolated in 100% purity @ 254 nm; LCIVIS (APCI) 460.9 [M+H]*. 



EXAMPLE 200 

S f5-r2-(4-Beiizorcnisothiazol-3-vl-plDera2in-1-vl^-ethvn-2.3-dihvdro- 

indol-1-vft-cvclohexvl-methanone 




10 Treating with cyciohexane carbonyl chloride. Yield: 358 mg (76%) 

Isolated in 1 00% purity @ 254 nm; LCMS (APCI) 474.9 [M+H]*. 



EXAMPLE 201 

/S-r2-f4-Ben2ord1isothiazol-3-vl-Dlperazin»1-vl)-ethvn-2.3-dihvdro- 
15 indol-1 -vl>-Dhenvl-methanone 




Treating with benzoyl chloride. Yield: 352 mg (75.2%) Isolated in 
20 1 00% purity @ 254 nm; LCMS (APCI) 468.9 [M+H]*. 

EXAMPLE 202 

1-l5-r2"(4-Benzordlisothiazol-3-vl-piperazin-1-vl)-ethvn-2.3-dihvdro- 

indol-1-vll-propan-1 -one 

25 
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Treating with methane sulfonyl chloride. Yield: 321 mg (73%) 
Isolated In 100% purity @ 254 nm; LCMS (APCI) 442.9 [M+H]*. 

EXAMPLE 203 

5 5-r2-f4-Benzorcnisothiazol-3-vl-Dlperazln-1-vn-et hvn-2.3-dihvdro- 

indole-1-carboxvlic acid methvlamide 




10 A solution of 3-{4-[2-(2,3-Dihydro-1H-indol-5-yl)-ethyl]-piperazln-1- 

yl^benzo[d]isothiazole (150 mg, 0.4 mmols in THF (5ml) was treated by 
dropwise addition with above methyl isocyanate(0.03 ml) at room 
temperature and allowed to stir for 72 hours. The reaction was 
concentrated to dryness, diluted with H2O and extracted with methylene 

15 chloride and filtered through 5 jim PTFE (phase-separating filter), and 
concentrated in vacuo, followed by a crystallization from acetonitrile to 
yield: 124 mg (74%). Rt(mln) reported is for the following HPLC conditions: 
65:35 [H2O:MeCN]+0.1% TFA, 1.5 mL/min, 250x4.6 mm LUNA C18. 
isolated in 100% purity @ 254 nm HPLC: Rt = 3.70; MS (APCI), {M+^)* s 

20 422.2. 

The following compounds were prepared from 3-{4-[2-(2,3-Dlhydro- 
1H-lndol-5-yi)-ethyll-piperazin-1-yl}-benzo[d]lsothiazole in a fashion similar 
to that reported above using the appropriate commerdaliy available 
Isocyanate. 

25. 

EXAMPLE 204 

5-r2-f4-Benzord1lsothiazol-3-vl-Diperazin-1-vi)-ethvn-2.3-dihvdro- 
indole*1.carboxvlic acid ethviamide 



30 
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Treating with ethyl isocyanate; yield: 120 mg (69%) Isolated in 
100% purity @ 254 nm HPLC: Rt = 4.474; MS (APCI), (M+1)* = 436.3. 



5 



EXAMPLE 205 

5-r2-f4-BenzorchisothiazQl-3-vl-Diperazin-1-vn-eth vn-2.3-dihvdro- 
indole-1-carboxvlic acid proDvlamide 




10 



Treating with n-propyl isocyanate; yield: 118 mg (66%) Isolated in 
100% purity @ 254 nm HPLC: Rt = 5.864; MS (APCI). (M+1)* = 450.3. 



Treating with isopropyi isocyanate; yield: 128 mg (71%) Isolated in 
20 100% purity @ 254 nm HPLC: Rt = 5.834; MS (APCI), (M+1 )* = 450.2. 

EXAMPLE 207 

5-r2-(4-Benzord1isothiazol-3-vl-piperazin-1-vi)-ethv n-2.3-dlhvdro- 
indole-1-carboxvlic acid tert-butviamide 



EXAMPLE 206 



15 



5-r2-f4-Benzord1isothiazol-3-vi-pipcrazin-1-vn- ethvn-2.3-dihvdro 
indole-1-carboxvlic acid isopropviamlde 




25 
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Treatlng with t-butyl isocyanate; yield: 109 mg (59%) Isolated in 
1 00% purity @ 254 nm HPLC: Rt = 9.459; MS (APCI), (M+1 )* = 464.3. 



EXAMPLE 208 

5.r2-f4-Benzord1isothlazol-3>vlH3lperazin-1-vn-ethvn-2.3-dihvdro- 
Indole-lTcarboxvllc acid cvclopentvlamlde 



Treating with cyclopentyl isocyanate; yield: 179 mg (94%) Isolated 
in 100% purity @ 254 nm HPLC: Rt = 8.975; MS (APCI), (M+1)* = 476.2. 

EXAMPLE 209 

5-r2-(4-Benzord1isothiazol-3-vl-piperazin-1-vn-ethvl1-2.3-dlhvdro- 
indole-1-carboxvllc acid phenvlamide 



Treating with phenyl isocyanate; yield: 63 mg (32%) Isolated in 
100% purity @ 254 nm HPLC: Rt = 13.091; MS (APCI), (M+1)* = 484.1. 

EXAMPLE 210 

1-f5-r2-f4-Benzord1isothia20l-3-vl-Diperazin-1-vn-ethvn-2.3-dihvdro- 
indol-1-vl>-2-chloro-ethanone 
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Chloroacetyl chloride was added dropwise to a solution of 3-{4-[2- 
(2,3-Dihydro-1 H-lndol-5-yl)-ethyll-piperazin-1 -yl}-benzo[dlisothlazole In 
THF at O'C and allowed to warm to RT with stining. The reaction was 
allowed to stir for 16 hours. The reaction was quenched with water and 
concentrated to dryness. The crude was suspended in CH2CI2 (500ml) 
and washed with Brine (2X 100ml). The organics were dried with MqSOa 
and filtered. The sample was concentrated to dryness resulting in an off 
white solid Yield: 4.2 g (95%) MS (APCI), (M+1)* = 441.1. 

EXAMPLE 211 

1-f5-f2-f4-Bcnzord1isothiazol-3-vl-DiDerazln-1-vn-ethvn-2.3 -dlhvdro- 
indol«1 -vft-2-Dvrrolldin-1 -vl-ethanone 




To a solution of 1-{5-[2-{4-Ben20[d]isothiazol-3-yl-plperazin-1-yl)- 
ethyl]-2,3-dihydro-indol-1-yl}-2-chloro-ethanone (475 mg, 1.1 mmol) in 
DMF (8 ml) was added sodium carbonate (200 mg, 2.0 mmol) and 
pyrrolidine (0.125 ml. 1.5 mmol) and the reaction was warmed to 65°C for 
4.5 hours. The reacton was poured into water and extracted with 
methylene chloride, dried, concentrated and purified via medium pressure 
chromatography (15g silica cartridge) elution with methylene chloride to 
methylene chloride:ethanol:ammonium hydroxide (100:8:1 over 1 hour). 
Recrystallization from acetonitrile yielded 181 mg (35%). 1H NMR (400 
MHz, DMSO-D6) 5 ppm 1.67 (s, 4 H) 2.54 (m, 4 H) 2.64 (m, 4 H) 2.70 (m, 
2 H) 3.07 (t. J=8.43 Hz, 2 H) 3.31 (m, 4 H) 3.42 (m, 4 H) 4.10 (t. J=8.55 
Hz. 2 H) 6.99 (d. J=8.55 Hz, 1 H) 7.09 (s. 1 H) 7.41 (t. J=7.69 Hz. 1 H) 
7.53 (t, >7.57 Hz, 1 H) 7.93 (d, J=8.06 Hz, 1 H) 8.03 (d. J=8.06 Hz, 2 H). 
MS (APCI), (M+1)* = 476.2. 
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The following compounds were prepared from 1-{5-[2-(4- 
BenzoId]isothiazol-3-yl-plperazin-1-yl)-ethyll-2,3-dihydro-indol-1-yl}-2- 
chloro-elhanone in a fashion similar to that reported above using the 
appropriate commercialiy available amine. 

EXAMPLE 212 

1-f5-r2-(4-Ben2ord1isothiazol-3-vl-piperazin»1-vn-ethvn-^.3-dihvdro- 
indol-1-vl>-2-diethvlamino-ethanone 



Treating with diethyl amine; Yield: 137 mg (29%) Isolated in 97% 
purity @ 254 nm; LCIVIS (APCI) 478.1 [M+H]*. 

EXAMPLE 213 

1 1 -f 5-r2^(4-Benzord1isothiazoi-3-vl-plDerazin-1 -vn-ethvn-2.3-dihvdro- 
indol-1-v»-2-dimethvlamino-ethanone 



Treating with dimethyl amine; Yield: 158 mg (35%) Isolated in 100% 
purity @ 254 nm; LCMS (APCI) 450.1 [M+H]*. 





EXAMPLE 214 

1-<5-r2-M-Benzord1isothiazol-3-vl-pipera2in-1-vlVethvn-2.3-dihvdro 
lndol-1-vl>-2-morpholin-4-vl-ethanone 
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Treating with Morpholine; Yield: 380 mg (77?/o) Isolated" In 100% 
purity @ 254 nm; LCMS (APCI) 492.1 [M+H]*. 

EXAMPLE 215 

1-f5-r2-f4-Benzord1isothiazol-3-vl-piperazin-1-vn-ethvn-2.3-dlhvdro- 
indol'1 ■vft-2-p|periclin-1 •vl-ethanone 




Treating with Piperidine; Yield: 150 mg (31%) Isolated In 100% 
purity @ 254 nm; LCMS (APCI) 490.2 [M+HJ*. 

EXAMPLE 216 

1-f5-r2-M-Benzord1isothiazol-3-vl-piperazin-1-vn-ethvn-2.3-dihvdro- 
indol-1 -vl>'3-chloro-propan-1 -one 




Sample prepared In a same fashion to example above (1-{5-[2-(4- 
Benzo[dlisothlazol-3-yl-piperazin-1-yl)-ethyll-2.3-dihydro-indol-1-yl}-2- 
chloro-ethanone) treating with chloro proplonyl Chloride. Yield: 4.5 g (99%) 
MS (APCI), (M+1 )* = 450.0. 
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The following compounds were prepared from 1-{5-[2-(4- 
Benzo[d]isothiazol-3-yl-plperazin-1-yl)-ethyll-2,3-dihydro-lndol-1-yl}-3- 
chloro-propan-1-one in a teshion similar to that reported above using the 
appropriate commercially available amine. 

EXAMPLE 217 

i-f5-r2-f4-Benzorcnisothiazol-3-vl-piDerazin-1-vn-ethvn-2.3-dihvdro- 



Treatlng with Pyn-olldlne; Yield: 224 mg (42%) Isolated in 100% 
purity @ 254 nm; LCMS (ARC!) 490.1 [M+H]*. 

EXAMPLE 218 

1-f5-r2-f4-Benzord1lsothiazol-3-vl-Piperazin-1-vn-ethvn-2.3-dihvdro- 
indoi-1-vl>-3-diethvlamino-proDan-1-one 



Treating with diethyl amine; Yield: 220 mg (45%) Isolated in 100% 
purity @ 254 nm; LCIVIS (APCI) 492.1 [M+H]*. 



indol-1 -vli-3-Dvrrolldin-1 -vl-propan-1-one 





EXAMPLE 219 

1-l5-r2-(4-Benzord1isothiazol-3>vl-p}perazin"1-vn-ethvn''2.3>'Clihvclro- 
indol-1 ^vlt*3-dimethvlamino-propan-1 -one 
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N- 



Treating with dimethyl amine; Yield: 114 mg (18%) Isolated In 100% purity 
@ 254 nm; LCMS (APCI) 464.1 [M+HJ* 

EXAMPLE 220 

1-f5-r2-(4-Benzordlisothiazol-3-vl-piperazin-1-vn-ethvn-2 .3-dihvdro- 
lhdol-1-vlV-3-morpholin-4-vl-propan-1-one 



Treating with Morpholine; Yield: 257 mg (51%) Isolated in 100% purity @ 
254 nm; LCMS (APCI) 506.1 [M+Hf 

EXAMPLE 221 

1.f5-r2-f4-Benzord1isothiazoi-3-vl-Diperazin-1-vn-ethvn-2.3 -dihvdro- 
indoi-1-vl>-3-piperidin-1-vl-propan-1-one 





Treating with Piperidine; Yield: 205 mg (41%) Isolated in 100% purity @ 
254 nm; LCMS (APCI) 504.4 [M+H]* 
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1. 



A compound of the formula 1 




M 



or 



1 




M 




wherein U is sulfur, oxygen. SO, SO2, CH2 or NR^; 
V is nitrogen or carbon; 
Z is nitrogen or carbon; 

A is -(CH2)mCH2-; -(CH2)mO-; -(CH2)mNR^-; or -(CH2)mC(R^R^)- 
wherein R^ and R® can independently be (CrC4) alkyi optionally 
substituted with from one to three fluorine atoms, {C1-C4) alkoxy optionally 
substituted with from one to three fluorine atoms, hydroxy, aminoalkyi or 
R^ and R® can together form a carbonyl, and wherein m is an integer from 
one to four; 

R*" and R^ are independently selected from hydrogen, (C1-C4) alkyi 
optionally substituted with from one to three fluorine atoms, (C1-C4) alkoxy 
optionally substituted with from one to three fluorine atoms, halogen, nitro, 
cyano, amino, (C1-C4) alkylamino and di-(CrC4) alkylamino; 

R^ and R"* are independently selected from hydrogen. (C1-C4) alkyl 
optionally substituted with from one to three fluorine atoms or (CrC4) 
alkoxy optionally substituted with from one to three fluorine atoms; 

or, when U is NR^, one of R^ and R^ can form, together with the 
carbon to which it is attached, and together with R^ and the nitrogen to 
which it Is attached, a heterocyclic ring containing from 4 to 7 ring 
members of which from 1 to 3 ring members can be heteroatoms selected 
from nitrogen, oxygen and sulfur, and of which the remaining ring 
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members are carbon, with the proviso that when forms a ring with one 
of and R^, the other of R^ and R^ is absent. 

X is (CH2)o wherein m is an integer from zero to three, with the 
proviso that when W is absent, m must be greater than or equal to 2; 
5 W is (CH2)p wherein p is an integer from zero to three, with the 

proviso that when X is absent, p is greater than or equal to 2; 

R^ and R® are selected, independently, from halo (e.g., chloro, 
fluoro, bromo or lodo), R^ and -OR''; 

or R^, when attached to a carbon adjacent to one of the carbon 
10 atoms shared by both the phenyl ring to which R^ is attached and the ring 
containing W, N and X forms, together with a carbon atom of X or a carbon 
atom of W, a saturated carbocyclic ring containing from three to six carbon 
atoms; 

R^ is selected from phenyl, phenoxy and phenylamino, wherein the 
IS phenyl moieties of said phenyl, phenoxy and phenylamino are optionally 
substituted with from 1-3 substltuents independently selected from halo, 
(C1-C3) alkyi optionally substituted with from 1 to 3 fluorine atoms, (C1-C3) 
alkoxy optionally substituted with from 1 to 3 fluorine atoms, nitro, cyano, 
amino, and (C1-C3) alkylamino; or 
20 R® is a pyrrolidine, piperidine or morpholine ring wherein the point of 

attachment to D, T or E is the ring nitrogen, and wherein said pyrrolidine, 
piperidine or morpholine ring can be optionally substituted with one or two 
substltuents selected, independently, from methyl and amino; or 

R® is (Ci-Ce) straight or branched alkyI or (Cs-Cb) cycloalkyi, 
25 wherein said straight, branched and cyclic alkyI moieties can be optionally 
substituted with from one to three halo atoms, (CrC4) alkoxy optionally 
substituted with from one to three fluorine atoms; or 

R® is halogen, nitro, cyano, amino, (C1-C4) alkylamino, di-(Ci-C4) 
alkylamino or 0R\ wherein the alkyl moieties of (C1-C4) alkylamino and di- 
30 (C1-C4) alkylamino can be optionally substituted with an amino group; 
E is -C(0)-, -S(0)- or -SO2-; 
T is -C(0)-. -CO2-; 

L is -(CH2)n wherein n is an integer from 0-3; 
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D is -(CH2)n wherein n is an integer from 1-3. or NR^°; 

R^^ Is liydrogen or straiglit or branched (C1-C3) alkyi; 

and the phamnaceutically acceptable salts of such compounds. 

2. A compound according to claim 1 wherein is 1 ,2-benzisothiazoyl. 

3. A compound according to claim 1 wherein U is carbon. 

4. A compound according to claim 1 wherein U is nitrogen. 

5. A compound according to claim 1 wherein A is CH2CH2. 

6. A compound according to claim 1 wherein W is -S(0)2N(CH3)-. 

7. A compound according to claim 1 wherein W is -C(0)- or -C(0)NH-. 

8. A compound according to claim 1 wherein R^ is hydrogen, methyl or 
ethyl. 

9. A compound according to claim 1 wherein and is hydrogen. 

10. A compound according to claim 1 wherein W is -CO- and R^ is (Ci- 
C3)alkyl. 

11. A compound according to claim 1 wherein Z is nitrogen. 

12. A compound according to claim 1 wherein X is absent. 

13. A compound according to claim 1 wherein R® is chloro or methyl. 

14- A compound according to claim 1 wherein W is ethylene or 
propylene. 
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15. A compound according to claim 1 wherein M is C(0)R® and R° is 
(Ci - C4)alkyl. 

16. A compound according to daim 1 that Is selected from the 
following compounds and their phamnaceutically acceptable salts: 

. 1 -{5-[2-(4-Benzo[d]lsothlazol-3-yl-piperazin-1 -yl)-ethyl]-6-chloro-3,3- 
dimethyl-2,3-dihydro-lndol-1-^}-ethanone; 

1-{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazln-1-yl)-ethyl]-6-chIoro-3,3- 

dlmethyl-2,3-dlhydro-indol-1-yl}-ethanone; 

1-{7-[2-(4-BenzoId]isothiazol-3-yl-plperazin-1-yl)-ethyil-2,3,4,5- 
tetrahydro-benzo[b]azepin-1-yl^ethanone; 

1-{7-[2-(4-BenzoId]isoxazol-3-yl-piperazin-1-yl)-ethyl]-2,3,4,5- 
tiBtrahydro-benzo[b]azepln-1 -yl^ethanone; 

1 -{6-l2-(4-Benzo[d]isoxazDl-3-yl-piperazln-1 -yl)-ethyl]-7-chloro-4,4- 
dimethyl-3,4-dihydro-2H-quinolin-1-yl}-ethanone; 

. 1 ^7.[2-(4-Benzo[d]isoxazol-3-yl-piperazln-1 -yl)-ethyl]-5,5-dimethyl- 
2,3,4,5-tetrahydro-benzo[b]azepln-1-yl}-ethanone; 

1-{6-[2-(4-Benzo[d]isoxazoi-3-yl-plperaz!n-1-yl)-ethyl]-7-chloro-4,4- 
dlmethyl-3,4-dihydro-2H-quinolin-1 -yl}-2-methyl-propan-1 -one; 

{7-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyl]-5,5-dimethyl- 
2,3,4,5-tetrahydro-benzo[b]azepin-1-yl}-(4-fluoro-phenyl)-methanone; 

1 -{7-[2-(4-Benzo[d]isoxazol-3-yl-plperazin-1 -yl)-ethyll-5.5-dimethyl- 
2.3,4.5-tetrahydro-benzo[b]azepin-1 -yl}-propan-1 -one; 

{6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,4-dihydro- 
2H-qulnolin-1-ylH4-fluoro-phenyl)-methanone; 

{6-[2-(4-Benzo[d]isoxazol-3-yl-plperazin-1-yl)-ethyl]-3,4-dihydro-2H- 
quinoiin-1 -yl}-(4-fluoro-phenyl)-methanone; 

1.(7_{2-[4-(5-Fluoro-benzo[d]lsothiazol-3-yl)-piperazin-1-yl]-ethyl}- 
2,3,4,5-tetrahydro-benzo[b]azepin-1-yi)-ethanone; 

1 -{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1 -yl)-ethyll-1 ,3-dihydro- 
isolndol-2-yl}-ethanone; 

1 -{5-[2-(4-Benzoidlisoth!azol-3-yl-piperazln-1 -yl)-ethyll-1 ,3-dihydro- 
lsoindol-2-yi}-ethanone; 
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1-(7-{2-[4-(7-Fluoro-benzo[d]isothia2ol-3-yl)-piperazin-1-yl]-ethyl}- 
2,3,4,5-tetrahydro-ben2o[blazepin-1-yl)-ethanone; 

1 -{7-[2-{4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyll-2,3,4.5- 
tetrahydro-benzo[b]azepin-1 -yl}-propan-1 -one; 

1 -{7-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyl]-2,3,4,5- 
tetrahydro-benzo[b]azepin-1 -yl}-2-methyl-propan-1 -one; 

{6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyl]-3,4-dihydro- 
2H-quinolin-1-yl}-(4-fluoro-phenyl)-methanone; 

{6-[2-(4-Benzo[d]isoxazol-3-yl-piperazln-1-yl)-ethyll-3,4-dlhydro-2H- 
quinolin-1 -ylH4-fluoro-phenyl)-methanone; 

1 -{5-[2-(4-Benzo[dlisoxazol-3-yl-piperazin-1 -yl)-ethyll-1 ,3-dihydro- 
isoindol-2-yl}-ethanone; 

1 -{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyl]-1 .3-dihydro- 
isoindol-2-yl}-ethanone; 

1-{5-I3-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-3,3-diethyl- 
2,3-dihydro-indoH -yl}-ethanone; 

1-{5-[3-(4-Benzo[d]isothiazol-3-yl-piperazln-1-yl)-propyl]-6-chloro- 
2,3-dihydro-lndol-1 -yl}-ethanone; 

1.{5-[3-.(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-6-Ghloro- 
2,3-dihydro-indol-1 -yl}-ethanone; 

1-{5-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-6-chloro- 

3.3- dimethyl-2.3-dihydro-lndol-1-yl}-ethanone; 

1 -{6-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-propyl]-3,3- 
dimethyl-3,4-dihydro-2H-quinoIin-1-yl}-ethanone; 

1.{6-t3-(4-Benzo[d]isothia2ol-3-yl-piperazin-1-yl)-propyl]-7-fluoro- 

4.4- dimethyl-3,4-dihydro-2H-quinolin-1-yl}-ethanone; 

1-{5-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-3,3- 
dimethyl-2,3-dihydro-indol-1-yl}-ethanone; 

1 -{6-[3-(4-Benzo[dlisothiazol-3-yl-piperazin-1 -yl)-propyl]-4.4- 
dimethyl-3,4-dihydro-2H-quinolin-1-yl}-ethanone; 

1-(7-{2-[4-(7-Fluoro-benzo[d]isothiazol-3-yl)-piperazin-1-yl]-ethyl}- 
2,3.4,5-tetrahydro-benzo[b]azepin-1-yl)-ethanone; 
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6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-7-chloro-4,4.8- 
trimethyl-1,2,3,4-tetrahydro-quinoline; 

1 -{7-[2-(4-Benzo[cl]isothiazol-3-yl-piperazin-1 -yl)-ethyl]-3,4-dihydro- 
1H-isoquinolin-2-yl}-2,2.2-trifluoro-ethanone; 

{6-[2-(4-BenzoId]isothiazol-3-yl-piperazin-1-yl)-ethyl]-7-chloro-4,4,8- 
trimethyl-3,4-dihydro-2H-quinolln-1 -yl}-cyclopropyl-methanone; 

1 -{6-[2-(4-Benzo[dlisothiazol-3-yl-piperazin-1 -yl)-ethyll-7-chloro- 
4,4.8-trimethyl-3,4-dihydro-2H-quinolin-1-yl}-ethanone; 

1-{6-[2-(4-Benzo[d]isothlazol-3-yl-ptperazin-1-yl)-ethyl]-7-chloro- 
4,4,8-trimeth^-3,4-dihydro^2H-quinolin-1 -yl}-propan-1 -one; 

{5-[2-(4-Benzo[d]lsothiazol-3-yI-pIperazln-1-yl)-ethyll-3,3-dimethyl- 
2,3-dihydro'indol-1 -yl}-(4-fluoro-phenyl)-methanone; 

1-{5-I2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-lndol-1-yl}-2-(3-methoxy-phenyl)-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1-yl}-2-thiophen-2-yl-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3.3-dimethyl- 
2,3-dihydro-indol-1 -yl}-2-phenoxy-propan-1 -one; 

{5-[2-(4-Benzo[dlisothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1-yl}-(2.5-dimethyl-2H-pyrazol-3-yl)-methanone; 

1-{5-[2-(4-Benzo[d]lsothlazol-3-yl-piperazln-1-yl)-ethyl]-3.3-dimethyl- 
2,3-dihydro-indol-1 -yl}-butan-1 -one; 

1-{5-[2-(4-Benzo[d]lsothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-lndol-1 -yl}-2-methyl-propan-1 -one; 

{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1-yl}-m-tolyl-methanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1-yl}-2-(4-chloro-phenoxy)-ethanone; 

1-{5-[2-{4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1 -yl}-3-phenyl-propan-1 -one; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-6thyl]-3,3-dlmethyl- 
2,3-dihydro-indol-1 -yl}-2-(3,4-dimethoxy-phenyl)-ethanone; 
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1-{5-[2-(4-Benzo[d]lsothia2ol-3-yl-piperazin-1-yl)-ethyll-3,3-dimethyl- 
2,3-cIihyclro-indol-1-yl}-2-(4-chloro-phenyl)-ethanone; 

{5-[2-(4-Benzo[cl]lsothlazol-3-yl-piperazln-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1-yl}-(4-methoxy-phenyl)-methanone; 
5 1 -{5-[2-(4-eenzo[dlisothia2ol-3-yi-piperazin-1 -yl)-ethyll-3.3-dimethyl- 

2,3-dihydro-indol-1-yl}-2-phenyl-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-pjpera2in-1-yi)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1 -yl)-2-(2,6-dimethoxy-phenyl)-ethanone; 

5- I2-(4-Benzo[d]lsothiazol-3-yl-piperazln-1 -yl)-ethyl]-3,3-dimethyl- 
10 2,3-dihydro-lndole-1-carboxylic acid phenyl ester; 

{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyll-3.3-dimethyl- 
2,3-dihydro-indol-1 -yl}-furan-2-yl-methanone; 

1-{5-[2-(4-Benzo[dlisothia2ol-3-yl-piperazln-1-yl)-ethyll-3,3-dimethyl- 
2,3-dihydro-indol-1 -yl}-3-methyl-butan-1 -one; 
15 {5-[2-(4-Benzo[d]isothia2ol-3-yl-piperazin-1-yl)-ethyl]-3.3-dimethyl- 
2,3-dihydro-indol-1-yl}-cyclopentyl-methanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1-yl}-2-ben2yloxy-ethanone; 

{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-dimethyl- 
20 2,3-dihydro-indol-1 -yl}-phenyl-methanone; 

1-{5-[2-(4-Benzo[d]isothiazoI-3-yl-piperazln-1-yl)-ethyl]-3,3-dimethyl- 
2,3-dihydro-indol-1-yl}-2-cyclopentyl-ethanone; 

6- [2-(4-Benzo[dlisothiazol-3-yl-piperazin-1-yl)-ethyll-4,4,8-trimethyl- 
1 ,2,3,4-tetrahydro-quinoline; 

25 1 -{6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyl]-4,4,8- 

trimethyl-3,4-dihydro-2H-quinolin-1 -yl}-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-6-chloro-2,3- 

dihydro-indol-1 -yl}-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-6-chloro-2,3- 

30 dihydro-indol-1-yl}-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-6-chloro-2,3- 

dlhydro-indol-1 -yl}-ethanone; 
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1.{5-[2-{4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-3,3-d^ 
2,3-dihydro-indol-1-yl}-ethanone; 

1 -{5-[2-(4-Benzo[d]isothia2ol-3-yl-plperazin-1 -yl)-ethyl]-6-c^ 

dihydro-indol-1 -yl}-propan-1 -one; 
5 1 -{5-[2-(4-Benzo[dlisothiazol-3-yl-piperazin-1 -yl)-ethyl]-6-chloro-2,3- 

dihydro-indol-1 -yl}-butan-1 -one; 

1 .{5-[2-(4-Benzo[dlisothiazol-3-yl-plperazin-1 -yl)-ethyl]-6-chloro-2.3- 
dihydro-indoU -yl}-2-methyl-propan-1 -one; 

1 -{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyli-6-chloro-2,3- 
10 dihydro-indol-1 -yl}-pentan-1 -one; 

1 -{5-[2-(4-BenzoIdlisotliiazol-3-yl-piperazin-1 -yl)-ethyl]-6-chloro-2.3- 
dihydro-indol-1 -yl}-3-metliyl-butan-1 -one; 

{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-6-chloro-2,3- 
diliydro-indol-1-yl}-cycIopentyl-methanone; 
15 {5-[2-(4-BenzoEd]isothiazol-3-yl-pipera2in-1 -yl)-ethyl]-6-cliloro-2,3- 

dihydro-indol-1-yI}-cyciohexyl-methanone; 

3-{4-[2-(6-Chloro-1-methanesulfonyl-2,3-dihydro-1l^-indol-5-yl)- 
etliyl]-piperazin-1-yl}-benzo[d]isothiazole; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-etliyl]-2,3-dihydro- 
20 indol-1 -yl}-ethanone; 

1 -{5-[2-(4-Benzo[d]isQthiazo!-3-yl-piperazin-1 -yl)-etliyl]-2,3-dihydro- 
indol-1 -yl}-propan-1 -one; 

1 -{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyl]-2,3-diliydro- 
lndol-1-yl}-butan-1-one; 
25 1 -{5-[2-{4-Benzo[d]isotfilazol-3-yl-plperazin-1 -yl)-ethyl]-2,3-dihydro- ' 

jndol-1 -yI}-2-methyl-propan-1 -one; 

{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yi)-ethyl]-2,3-dihydro- 
lndol-1-yl}-cyclopropyl-methanone; 

1-{5-[2-(4-Benzo[d]isotliiazol-3-yl-pipera2ln-1-yl)-ethyl]-2,3-dihydro- 
30 indol-1 -yl}-pentan-1 -one; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-diliydro- 
indol-1 -yl}-3-methyl-butan-1 -one; 
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1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazln-1ryl)-ethyI]-2.3-dihyd 
indoI-1 -yl}^2,2-dimethyl-propan-1 -one; 

{5-I2-(4-BenzoId]isothlazol--3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indol-1 -yl}-cyclopentyl-methanone; 

{5-[2-(4-Benzo[dlisothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indol-1 -yl}-cyclohexyl-methanone; 

{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indol-1 -yl}-phenyl-methanone; 

3-{4-[2-(1 -Methanesulfonyl-2,3-dihydro-1 H-indol-5-yl)-ethyl]- 
plperazin-1-yl}-benzo[d]isothiazole; 

1 -{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyl]-6-chloro-2,3- 
dihydro-indol-1 -yI}-ethanone; 

1-(6-Chloro-5-{2-[4-{6-fluoro-benzo[dlisothiazol-3-yl)-piperazin-1-yl]- 
ethyl}-2,3-dlhydro-indol-1-yl)-ethanone; 

1-(6-Chloro-5-{2-[4-(5-methoxy-benzo[d]isothiazol-3-yl)-piperazin-1- 
yl]-ethyl}-2,3-dihydro-indol-1-yl)-ethanone; 

1-(6-ChIoro-5-{2-[4-(7-fluoro-benzo[dlisothiazol-3-yl)-piperazin-1-yl]- 
ethyl}-2,3-dihydro-indol-1-yl)-ethanone; 

1-{6-Chloro-5-{2-[4-(7-methoxy-benzo[d]isothiazol-3-yl)-piperazin-1- 
yl]-ethyl}-2,3-dihydroHndol-1 -yl)-ethanone; 

1-{5-[2-{4-Benzo[d]isothiazol-3-yl-piperidin-1-yl)-ethyl]-6-chloro-2,3- 
dihydro-indol-1-yl}-ethanone; 

1-(6-Chloro-5-{2-[4-{5-fluoro-benzo[dlisothiazol-3-yl)-piperazin-1-yl]- 
ethyl}-2,3-dihydro-indol-1-yl)-ethanone; 

1-(6-Chloro-5-{2-[4-(6-fluoro-benzo[d]isoxazol-3-yl)-piperidin-1-yll- 
ethyI}-2,3-dihydro-indol-1 -yl)-ethanone; 

1-{5-[2-{4-Benzo[dlisoxazol-3-yl-piperazin-1-yl)-ethyl]-6-chloro-2,3- 
dihydro-indol-1 -yl}-ethanone; 

1 -(6-Chloro-5-{2-[4-(5-f luoro-benzo[d]isoxazol-3-yl)-piperazin-1 -ylj- 
ethyl}-2,3-dihydro-indol-1-yl)-ethanone; 

1-(6-Chloro-5-{2-[4r(5-chloro-benzo[d]isoxazol-3-yI)-piperazin-1-yl]- 
ethyl}-2,3-dihydro-indol-1 -yl)-ethanone; 



-204- 

1 -(6-Chloro-5-{2-[4-(6-fluoro-benzo[dlisoxazol-3-yl)-pipera2in-1 -yl]- 

elthyl}-2,3-dihydro-indol-1-yl)-ethanone; 

1-(6-Chloro-5-{2-[4-(6-methyl-benzo[d]isoxazol-3-yl)-plperazin-1-yl]- 

ethyl}-2,3-dihydro-indol-1-yl)-ethanone; 
5 1-(6-Chloro-5-{2-[4-(7-methyl-benzo[dlisoxazol-3-yl)-piperazin-1-yl]^ 

ethyl}-2,3-dihydro-indoH -yl)-ethanone; 

1-{5-I2-(4-Benzo[b]thiophen-3-yl-piperazin-1-yl)-ethyll-6-chloro-2,3- 

dlhydro-indol-1 -yl}-ethanone; 

1 -(6-Chloro-5-{2-[4-(1 H-indazol-3-yl)-plperazin-1 -yl]-ethyl}-2,3- 
10 dihydro-indoI-1 -yl)-ethanone; 

1-(5-{2-[4-(6-Fluoro-benzo[dlisothiazol-3-yl)-piperazin-1-yl]-ethyl}- 

2,3-dihydro-lndol-1 -yl)-ethanone; 

1-(5-{2-[4-(5-Methoxy-benzo[d]isothlazol-3-yl)-piperazin-1-yl]-ethyl}- 
2,3-dihydro-indol-1-yl)-ethanone; 
15 1-(5-{2-[4-(7-Fluoro-benzo[d]isothiazol-3-yl)-piperazin-1-yll-ethyl}- 
2,3-dihydro-indol-1-yl)-ethanone; 

1 -(5-{2-[4-{7-Methoxy-benzo[d]isothiazoI-3-yl)-piperazin-1 -yl]-ethyl}- 
2,3-dihydro-indol-1-yl)-ethanone; 

1 -(5-{2-[4-(5-Fluoro-benzo[d]isothiazol-3-yl)-pipera2in-1 -yl]-ethyl}- 
20 2,3-dihydro-indol-1 -yl)-ethanone; 

1-{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indol-1 -yl}-ethanone; 

1-(5-{2-[4-(5-Fluoro-benzo[d]isoxazol-3-yl)-piperazih-1-yl]-ethyl}-2,3- 

dihydro-indol-l -yl)-ethanone; 
25 1 -(5-{2-[4-(5-ChIoro-benzo[d]isoxazol-3-yl)-piperazin-1 -yl]-ethyl}-2,3- 

dihydro-indol-1 -yl)-ethanone; 

1 -(5-{2-[4-(6-Fluoro-benzo[d]isoxazol-3-yl)-piperazin-1 -yl]-ethyl}-2,3- 
dihydro-indol-1 -yl)-ethanone; 

1-(5-{2-[4-(7-Methyl-benzo[d]isoxazol-3-yl)-piperazin-1-yl]-ethyl}-2,3- 
30 dihydro-indol-1-yl)-ethanone; 

1-{5-[2-(4-Benzo[blthiophen-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indol-1 -yl)-ethanone; 
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1-(5-{2-[4-(1H-lndazol-3-yl)-plperazin-1-yl]-ethyl}-2,3-dihyd 
yl)-ethanone; 

f-{5-[2-{4-Benzo[dlisothiazol-3-yI-piperazln-1-yl)-ethyl]-6-chlor^^ 
dihydro-indol-1 -yl}-2-pyrrolidin-1 -yl-ethanone; 

3-(4-{2-[1 -(4,5-Dihydro-oxazol-2-yl)-2,3-dihydro-1 H-indol-5-yl]-ethyl}- 
piperazin-1-yl)-benzo[d]isothiazole; 

5-[2-(4-Benzo[diisothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 

indole-1 -carboxylic acid methylamide; 

5-[2-(4-Benzo[dllsothiazol-3-yl-piperazln-1-yl)-ethyl]-2,3-dlhydro- 

indole-1-carboxylic acid ethylamide; 

5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyll-2,3-dihydro- 

indole-1-carboxylic acid propylamide; 

5-[2-(4^Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyll-2,3-dihydro- 
indole-1-carboxylic acid isopropylamide; 

5-[2-(4-Benzo[d]isothlazol-3-yl-piperazin-1-yl)-etliyl]-2,3-dihydro- 
indole-1-carboxylic acid tert-butylamide; 

5-[2-(4-Benzo[d]isotliiazol-3-yl-piperazln-1-yl)-ethyl]-2,3-diliydro- 
lndole-1-carboxyiic acid cyclopentylamide; 

5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ettiyl]-2,3-dihydro- 

indoie-1-carboxylic acid phenylamide; 

5-^I2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyll-6-cliloro-2,3- 
diliydro-indole-1-carboxylic acid methylamide; 

5-[2-(4-Benzo[d]isothiazol-3-yl-piperazln-1-yl)-emyl]-6-cfiloro-2.3- 
diliydro-indole-1-carboxylic add ethylamide; 

5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyll-6-chloro-2,3- 
dihydro-indole-1-carboxylic acid propylamide; 

5-i2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyll-6-chloro-2,3- 
dihydro-indole-1-carboxylic acid isopropylamide; 

5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyll-6-chloro-2,3- 
dihydro-indole-1-carboxylic acid tert-butylamide; 

5-[2-(4-Benzo[d]isothiazol-3-yt-plperazin-1-yl):ethyl]-6-chloro-2,3- 
dihydro-indole-1-carboxylic acid cyclopentylamide; 



T 
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5-[2-{4-Ben20[d]isothia2ol-3-yl-pipera2in-1-yl)-ethyll-6-chloro-2,3- 
dihydro-indole-1-carboxylic acid phenylamide; 

5-[2-(4-Benzo[d]isothiazol-3-yl-plperazin-1-yl)-ethyl]-3,3-dimethyl- 
2^3-dihydro-indole-1-carboxylic acid Isopropylamide; 
5 1 -{5-[2-(4-Ben2o[d]lsotliiazol-3-yl-piperazin-1 -yl)-ethyll-3.3-dimethyl- 

2,3-dihydro-indol-1 -yl}-etlianone; 

1.(6.{2.[4-(1H-lndazol-3-yl)-piperazin-1-y[]-ethyl}-3,3-dimethyl-3,4- 
dihydro-2H-quinolin-1-yl)-ethanone; 

1 -{5-[2-(4-Benzo[d]isothiazoI-3-yI-piperazin-1 -yl)-ethyl]-1 ,3-dihydro- 
10 isoindol-2-yl}-propan-1-one; 

1 -{5-[3-(4-Benzo[d]isothiazol-3-yi-plperazin-1 -yl)-propyi]-1 ,3-dihydro- 
isoindol-2-yl}-2,2-dimetfiyl-propan-1-one; 

1 -{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazln-1 -yl)"ethyl]-1 ,3-dihydro- 
isoindol-2-yI}-2-morphoiin-4-yl-ethanone; 
15 . 1 -{5-[3-(4-Benzo[d]isothia2ol-3-yl-piperazin-1 -yl)-propyl]-1 ,3-dlliydro- 

isoindol-2-yl}-2-morpholin-4-yl-ethanon;e 

1 -{5-[3-(4-Benzo[d]isotiiiazol-3-yl-piperazin-1 -yl)-propyll-1 ,3-dihydro- 
isoindol-2-yI}-ethanone; 

1 -{5-[3-{4-Benzo[d]isothiazoU3-yl-piperazin-1 -yl)-propyl]-1 ,3-dihydro- 
20 lsoindol-2-yl}-2-(3-dimethylamlno-pyrrolidin-1 -yl)-ethanone; 

1-{5-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-1,3-dihydro- 
isoindol-2-yl}-2-piperidin-1 -yl-ethanone; 

5-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyl]-1,3-dihydro- 
isoindole-2-carboxylic acid (4-fluoro-phenyl)-amide; 
25 1 -{5-[3-(4-Benzo[d]isotliiazol-3-yl-piperazin-1 -yl)-propyl]-1 ,3-dihydro- 

isolndol-2-yl}-2-dimethylamino-ethanone; 

{5-[3-{4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-propyll-1,3-dihydro- 
isoindol-2-yl}-phenyl-methanone; 

1 -{5-[3-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-propyl]-1 ,3-dihydro- 
30 isolndol-2-yl}-2-[(2-dimethylamino-etiiyl)-methyl-amino]-ethanone; 

1 -{5-[3-(4-Benzo[d]isotliiazol-3-yl-piperazln-1 -yl)-propyl]-1 ,3-dihydro- 
isoindoi-2-yl}-2-diethyiamino-ettianone; * 
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1 .{6-I2-(4-Benzo[d]lsothiazol-3-yl-piperazin-1 -yl)-ethyl]-3,4-dihydro- 
2H-quinolin-1 -yl}-ethanone; 

1 -{6-[2-(4-BenzoId]isothiazol-3-yl-piperazin-1 -yl)-ethyl]-3.4-dihydro- 
2H-quinolin-1-ylhethanone; 

1 -{5-[2-(4-Benzo[dlisothiazol-3-yl-piperazin-1 -yl)-ethyll-2,3-dihydro- 
indol-1 -yl}-2-pyrrolidin-1 -yl-ethanone; 

1 .{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyll-2.3-dihydro- 
indoM -yl}-3-pyrrolidln-1 -yl-propan-1 -one; 

1.{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 

indol-1-yl}-2-diethylamino-ethanone; 

1 .{5-[2-(4-Benzo[d]isothlazol-3-yl-piperazin-1 -yl)-ethyll-2,3-dihydro- 
indol-1 -yl}-3-diethylamlno-prbpan-1 -one; 

■1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyll-2,3-dihydro- 

indol-1-yl}-2-dimethylamlno-ethanone; 

1 -{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyl]-2.3-dihydro- 
lndol-1 -yl}-3-dImethylamino-propan-1 -one; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indol-1-yl}-2-morphoIin-4-yl-ethanone; 

1-{5-[2-(4-Benzo[d]is6thiazol-3-yI-piperazin-1-yl)-ethyl]-2,3-dihydro- 
indol-1-yl}-3-morpholin-4-yl-propan-1-one; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyI]-2,3-dihydro- 
indol-1 -yl}-2-piperidin-1 -yl-ethanone; 

1.{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyll-2.3-dihydro- 
indol-1-yl}-3-piperidin-1 -yl-propan-1 -one; 

1-{5.[2.{4-Benzo[dlisothiazol-3-yl-piperazln-1-yl)-ethyl]-4-fluoro-2,3- 
dlhydro-indol-1 -yl}-ethanone; 

1 -{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazln-1 -yl)-ethyl]-4-f luoro-2,3- 
dihydro-indol-1 -yl}-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyll-4-chloro-2,3- 

dihydro-indoI-1 -yl}-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-plperazin-1-yl)-ethyl]-6-fluoro-2,3- 

dihydro-indol-1 -yl}-ethanone; 
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1 -{5-[2-{4-Benzo[dlisoxazol-3-yl-pipera2in-1 -yl)-ethyl]-6-fluoro-2,3- 
dihydro-indol-1 -yl}-ethanone; 

1 -{5-[2-(4-Benzo[d]isoxazol-3-yl-piperazln-1 -yl)-ethyl]-4-chloro-2,3- 
dihydro-indoU -yl}-ethanone; 
5 1 -(4-Fluoro-5-{2-[4-(5-f luoro-benzo[d]isoxazol-3-yl)-piperazin-1 -yl]- 

ethyl}-2,3-dihydro-lndol-1 -yl)-ethanone; 

1-{5-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-6-chloro-2,3- 
dlhydro-indol-1 -yl}-ethanone; 

H6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2a,3.4,5- 
10 tetrahydro-2H"benzo[cd]indol-1 -yl}-ethanone; 

{6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2a,3,4,5- 
tetrahydro-2H-benzo[cd]indol-1-yl}-cyclopropyl-methanone; 

1 -{6-[2-{4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyl]-2a,3,4,5- 
tetrahydro-2H-benzo[cd]indoI-1-yl}-propan-1-one; 
15 1-{6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2a,3,4,5 
tetrahydro-2H-benzo[cd]indol-1 -yl}-2,2-dimethyl-propan-1 -one; 

1 -{6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyl]-2a,3,4,5- 
tetrahydro-2H-benzo[cd]indol-1 -yl}-pentan-1 -one; 

1-{6-[2-{4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyI]-2a,3,4,5- 
20 tetrahydro-2H-benzo[cd]indol-1 -yl}-3-methyl-butan-1 -one; 

1-{6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyl]-2a,3,4,5- 
tetrahydro-2H-benzo[cd]indol-1 -yl}-2-methyl-propan-1 -one; 

1 -{6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1 -yl)-ethyll-2a,3.4,5- 
tetrahydro-2H-benzo[cd]indol-1 -yl}-butan-1 -one; and 
25 {6-[2-(4-Benzo[d]isothiazol-3-yl-piperazin-1-yl)-ethyi]-2a,3,4,5- 
tetrahydro-2H-benzo[cd]indol-1-yl}-phenyl-nnethanone. 

17. A pharmaceutical composition for treating a disorder or condition 
selected from single episodic or recurrent major depressive disorders, 
30 dystliymic disorders, depressive neurosis and neurotic depression, 
melancholic depression including anorexia, weight loss, insomnia, early 
morning waking or psychomotor retardation; atypical depression (or 
reactive depression) including increased appetite, hypersor 
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psychomotor agitation or irritability, seasonal affective disorder and 
pediatric depression; bipolar disorders or manic depression, for example, 
bipolar I disorder, bipolar II disorder and cyclothymic disorder; conduct 
disorder; disruptive behavior disorder; behavioral disturbances associated 
with mental retardation, autistic disorder, and conduct disorder; anxiety 
disorders such as panic disorder with or without agoraphobia, agoraphobia 
without history of panic disorder, specific phobias, for example, specific 
animal phobias, social anxiety, social phobia, obsessive-compulsive 
disorder, stress disorders Including post-traumatic stress disorder and 
acute stress disorder, and generalized anxiety disorders; borderline 
personality disorder; schizophrenia and other psychotic disorders, for 
example, schizophreniform disorders, schizoaffective disorders, delusional 
disorders, brief psychotic disorders, shared psychotic disorders, psychotic 
disorders with delusions or hallucinations, psychotic episodes of anxiety, 
anxiety associated with psychosis, psychotic mood disorders such as 
severe major depressive disorder; mood disorders associated with 
psychotic disorders such as acute mania and depression associated with 
bipolar disorder; mood disorders associated with schizophrenia; delirium, 
dementia, and amnestic and other cognitive or neurodegenerative 
disorders, such as Parkinson's disease (PD), Huntington's disease (HD), 
Alzheimer's disease, senile dementia, dementia of the Alzheimer's type, 
memory disorder, vascular dementia, and other dementias, for example, 
due to HIV disease, head trauma, Parkinson's disease. Huntington's 
disease, Pick's disease, Creutzfeldt-Jakob disease, or due to multiple 
aetiologies; movement disorders such as akinesias, dyskinesias, including 
familial paroxysmal dyskinesias, spasticities, Tourette's syndrome, Scott 
syndrome, PALSYS and akinetic-rigid syndrome; extra-pyramidal 
movement disorders such as medication-Induced movement disorders, for 
example, neuroleptic-induced Parkinsonism, neuroleptic malignant 
syndrome, neuroleptic-induced acute dystonia, neuroleptic-induced acute 
akathisia, neuroleptic-induced tardive dyskinesia and medication-induced 
postural tremour; chemical dependencies and addictions (e.g., 
dependencies on, or addictions to, alcohol, heroin, cocaine, 
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benzodiazepines, nicotine, or phenobarbitol) and behavioral addictions 
such as an addiction to gambling; and ocular disorders such as glaucoma 
and Ischemic retinopathy In a mammal, including a human, comprising an 
amount of a compound according to claim 1, or a pharmaceutically 
acceptable salt thereof, that is effective in treating such disorder or 
condition, and a pharmaceutically acceptable carrier. 

18. A method for treating a disorder or condition selected from selected 
from single episodic or recurrent major depressive disorders, dysthymic 
disorders, depressive neurosis and neurotic depression, melancholic 
depression Including anorexia, weight loss, Insomnia, early morning 
waking or psychomotor retardation; atypical depression (or reactive 
depression) Including increased appetite, hypersomnia, psychomotor 
agitation or irritability, seasonal affective disorder and pediatric depression; 
bipolar disorders or manic depression, for example, bipolar I disorder, 
bipolar II disorder and cyclothymic disorder; conduct disorder; disruptive 
behavior disorder; behavioral disturbances associated with mental 
retardation, autistic disorder, and conduct disorder; anxiety disorders such 
as panic disorder with or without agoraphobia, agoraphobia without history 
of panic disorder, specific phobias, for example, specific animal phobias, 
social anxiety, social phobia, obsessive-compulsive disorder, stress 
disorders including post-traumatic stress disorder and acute stress 
disorder, and generalized anxiety disorders; borderiine personality 
disorder; schizophrenia and other psychotic disorders, for example, 
schizophreniform disorders, schizoaffective disorders, delusional 
disorders, brief psychotic disorders, shared psychotic disorders, psychotic 
disorders with delusions or hallucinations, psychotic episodes of anxiety, 
anxiety associated with psychosis, psychotic mood disorders such as 
severe major depressive disorder; mood disorders associated with 
psychotic disorders such as acute mania and depression associated with 
bipolar disorder; mood disorders associated with schizophrenia; delirium, 
dementia, and amnestic and other cognitive or neurodegenerative 
disorders, such as Parkinson's disease (PD), Huntington's disease (HD), 
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Al2heimer"s disease, senile dementia, dementia of tiie Alzheimer's type, 
memory disorder, vascular dementia, and other dementias, for example, 
due to HIV disease, head trauma, Parkinson's disease, Huntington's 
disease. Pick's disease, Creutzfeldt-Jakob disease, or due to multiple 
aetiologies: movement disorders such as akinesias, dyskinesias, including 
familial paroxysmal dyskinesias, spasticities, Tourette's syndrome, Scott 
syndrome, PALSYS and akinetlo-rigid syndrome; extra-pyramidal 
riiovernent disorders such as medication-Induced movement disorders, for 
example, neuroleptic-induced Parkinsonism, neuroleptic malignant 
syndrome, neuroleptic-induced acute dystonia, neuroleptic-induced acute 
akathisia, neuroleptic-induced tardive dyskinesia and medication-induced 
postural tremour; chemical dependencies and addictions (e.g., 
dependencies on, or addictions to, alcohol, heroin, cocaine, 
benzodiazepines, nicotine, or phenobarbltol) and behavioral addictions 
such as an addiction to gambling; and ocular disorders such as glaucoma 
and ischemic retinopathy In a mammal, Including a human, comprising 
administering to a mammal in need of such treatment an amount of a 
compound according to claim 1, or a pharmaceutically acceptable salt 
thereof, that Is effective In treating such disorder or condition. 

19. A method according to claim 18, wherein the disorder or condition 
that Is being treated Is selected from major depression, single episode 
dfepression, recurrent depression, child abuse induced depression, 
postpartum depression, dysthymia, cyclothymia and bipolar disorder. 

20. A method according to claim 18, wherein the disorder or condition 
that Is being treated is selected from schizophrenia, schizoaffective 
disorder, delusional disorder, substance-induced psychotic disorder, brief 
psychotic disorder, shared psychotic disorder, psychotic disorder due to a 
general medical condition, and schizophreniform disorder. 
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21. A method according to claim 18, wherein the disorder or condition 
that js being treated is selected from autism, pervasive development 
disorder, and attention deficit hyperactivity disorder. 

22. A method according to claim 18. wherein the disorder or condition 
that is being treated is selected from generalized anxiety disorder, panic 
disorder, obsessive-compulsive disorder, post-traumatic stress disorder, 
and phobias, Including social phobia, agoraphobia, and specific phobias. 

23. A method according to claim 18. wherein the disorder or condition 
being treated is schizophrenia with concomitant depression. 

24. A method according to claim 18, wherein the disorder or condition 
being treated is schizophrenia with concomitant anxiety. 

25. A method of treating a disorder or condition selected from single 
episodic or recun-ent major depressive disorders, dysthymic disorders, 
depressive neurosis and neurotic depression, melancholic depression 
Including anorexia, weight loss, insomnia, early morning waking or 
psychomotor retardation; atypical depression (or reactive depression) 
including increased appetite, hypersomnia, psychomotor agitation or 
irritability, seasonal affective disorder and pediatric depression; bipolar 
disorders or manic depression, for example, bipolar I disorder, bipolar II 
disorder and cyclothymic disorder; conduct disorder; disruptive behavior 
disorder; behavioral disturbances associated with mental retardation, 
autistic disorder, and conduct disorder; anxiety disorders such as panic 
disorder with or without agoraphobia, agoraphobia without history of panic 
disorder, specific phobias, for example, specific animal phobias, social 
anxiety, social phobia, obsessive-compulsive disorder, stress disorders 
including post-traumatic stress disorder and acute stress disorder, and 
generalized anxiety disorders; borderline personality disorder; 
schizophrenia and other psychotic disorders, for example, 
schizophreniform disorders, schizoaffective disorders, delusional 
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disorders, brief psychotic disorders, shared psychotic disorders, psychotic 
disorders with delusions or hallucinations, psychotic episodes of anxiety, 
anxiety associated with psychosis, psychotic mood disorders such as 
severe major depressive disorder; mood disorders associated with 
psychotic disorders such as acute mania and depression associated with 
bipolar disorder; mood disorders associated with schizophrenia; delirium, 
dementia, and amnestic and other cognitive or neurodegenerative 
disorders, such as Parkinson's disease (PD), Huntington's disease (HD), 
Alzheimer's disease, senile dementia, dementia of the Alzheimer's type, 
memory disorder, vascular dementia, and other dementias, for example, 
due to HIV disease, head trauma, Parkinson's disease, Huntington's 
disease. Pick's disease, Cireutzfeldt-Jakob disease, or due to multiple 
aetiologies; movement disorders such as akinesias, dyskinesias, including 
familial paroxysmal dyskinesias, spasticities, Tourette's syndrome, Scott 
syndrome, PALSYS and akinetic-rigid syndrome; extra-pyramidal 
movement disorders such as medication-induced movement disorders, for 
example, neuroleptic-induced Parkinsonism, neuroleptic malignant 
syndronie, neuroleptic-induced acute dystonia, neuroleptic-induced acute 
akathlsia, neuroleptic-induced tardive dyskinesia and medication-induced 
postural tremour; chemical dependencies and addictions (e.g., 
dependencies on, or addictions to, alcohol, heroin, cocaine, 
benzodiazepines, nicotine, or phenobarbitol) and behavioral addictions 
such as an addiction to gambling; and ocular disorders such as glaucoma 
and ischemic retinopathy in a mammal, including a human, comprising 
administering to said mammal: 

(a) a compound according to claim 1 or a pharmaceutically 
acceptable salt thereof; and 

(b) another pharmaceutically active compound that is an 
antidepressant or an anti-anxiety agent, or a pharmaceutically acceptable 
salt thereof; 

wherein the active agents "a" and "b" are present in amounts that 
render the combination eiTective in treating such disorder or condition. 
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26. A pharmaceutical composition for treating a disorder or condition 
selected from single episodic or recurrent major depressive disorders, 
dysthymic disorders, depressive neurosis and neurotic depression, 
melancholic depression including anorexia, weight loss, insomnia, early 
morning waking or psychomotor retardation; atypical depression (or 
reactive depression) Including increased appetite, hypersomnia, 
psychomotor agitation or irritability, seasonal affective disorder and 
pediatric depression; bipolar disorders or manic depression, for example, 
bipolar I disorder, bipolar II disorder and cyclothymic disorder; conduct 
disorder; disruptive behavior disorder; behavioral disturbances associated 
with mental retardation, autistic disorder, and conduct disorder; anxiety 
disorders such as panic disorder with or without agoraphobia, agoraphobia 
without history of panic disorder, specific phobias, for example, specific 
animal phobias, social anxiety, social phobia, obsessive-compulsive 
disorder, stress disorders including post-traumatic stress disorder and 
acute stress disorder, and generalized anxiety disorders; borderline 
personality disorder; »schizophrenia and other psychotic disorders, for 
example, schizophreniform disorders, schizoaffective disorders, delusional 
disorders, brief psychotic disorders, shared psychotic disorders, psychotic 
disorders with delusions or hallucinations, psychotic episodes of anxiety, 
anxiety associated with psychosis, psychotic mood disorders such as 
severe major depressive disorder; mood disorders associated with 
psychotic disorders such as acute mania and depression associated with 
bipolar disorder; mood disorders associated with schizophrenia; delirium, 
dementia, and amnestic and other cognitive or neurodegenerative 
disorders, such as Parkinson's disease (PD), Huntington's disease (HD), 
Alzheimer's disease, senile dementia, dementia of the Alzheimer's type, 
memory disorder, vascular dementia, and other dementias, for example, 
due to HIV disease, head trauma, Parkinson's disease, Huntington's 
disease. Pick's disease, Creutzfeldt-Jakob disease, or due to multiple 
aetiologies; movement disorders such as akinesias, dyskinesias, including 
familial paroxysmal dyskinesias, spasticities, Tourette's syndrome, Scott 
syndrome, PALSYS and akinetic-rigid syndrome; extra-pyramidal 
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movement disorders such as medication-induced movement disorders, for 
example, neuroleptic-induced Parldnsonism, neuroleptic malignant 
syndrome.' neuroleptic-induced acute dystonia, neuroleptic-induced acute 
akathlsia, neuroleptic-induced tardive dyskinesia and medication-induced 
postural tremour; chemical dependencies and addictions (e.g., 
dependencies on, or addictions to, alcohol, heroin, cocaine, 
benzodiazepines, nicotine, or phenobarbitol) and behavioral addictions 
such as an addiction to gambling; and ocular disorders such as glaucoma 
and ischemic retinopathy In a mammal, comprising: 

(a) a compourid according to claim 1 or a phannaceutically 
acceptable salt thereof; 

(b) another phannaceutically active agent that is an 
antidepressant or an anti-anxiety agent; and 

(c) a pharmaceuticaliy acceptable earner. 

27. A method according to claim 25, wherein the disorder or condition 
being treated Is schizophrenia. 

28. A method according to claim 25, wherein the disorder or condition 
that is being treated Is selected from schizophrenia, schizoaffective 
disorder, delusional disorder, substance-induced psychotic disorder, brief 
psychotic disorder, shared psychotic disorder, psychotic disorder due to a 
general medical condition, and schizophreniform disorder. 

30. A method according to claim 25, wherein the disorder or condition 
that is being treated is selected from autism, pen/asive development 
disdrder, and attention deficit hyperactivity disorder. 

31. A method according to claim 25, wherein the disorder or condition 
that is being treated is selected from generalized anxiety disorder, panic 
disorder, obsessive-compulsive disorder, post-traumatic stress disorder, 
and phobias, including social phobia, agoraphobia, and specific phobias. 
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32. A method according to claim 25, wherein the disorder or condition 
being treated is schizophrenia with concomitant depression. 

33. A method according to claim 25, wherein the disorder or condition 
being treated is schizophrenia with concomitant anxiety. 
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EXOCYCLIC N-SUBSTITUTED HETEROCYCLIC ANALOGS FOR 
THE TREATMENT OF SCHIZOPHRENIA 

ABSTRACT 

This invention relates to compounds of the formula 1 




or 



wherein through R'*, n, U, V, L, Y, Z and X are defined as in the 
specification, pharmaceutical compositions containing them and their use 
in the treatment of central nervous system and other disorders. 



